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THE JOURNAL OF 
EDUCATIONAL PSYCHOLOGY 


SOME MATHEMATICAL ASPECTS OF THE BINET- 
SIMON TESTS 


FRANCIS N. MAXFIELD 
Public School Clinic, Newark, N. J. 


Since the Binet-Simon Scale for Measuring the Intelligence 
of Young Children was first issued, a number of translations into 
other languages with necessary adaptations of tests have been 
made and these have been followed by various revisions. These 
adhere in their main features and plan to the original idea of 
Binet and Simon. 

This was to set tests for different age levels and, by observing 
the child’s successes and failures, to give him a net score for the 
series which has been called the child’s ‘‘Mental Age.” This 
score has been taken as an index of the child’s intelligence or 
intellectual status; and comparison of this score with his ‘‘Chron- 
ological Age”’ has been used as diagnostic of feeble-mindedness, 
mental normality, or mental precocity. 

The Goddard revision (1911) of the Binet-Simon scale (3)! 
has been used more extensively than any other in this country 
and may be taken as typical. Five tests are set for each level 
from 3 to 12 inclusive; and standards for giving these and for 
scoring success or failure have been more or less definitely worked 
out. A child is credited with a “‘basal age”’ of the highest year 
for which he passes all the tests. To determine his mental age 
one year is added for each five tests passed from the higher age 
levels. 

Ideally, mentally normal children of a given chronological age 
should make a mean mental age score which is approximately 
equal to their chronological age. It was sdon observed by those 
who used the Binet-Simon Scale in its earlier form that the 
results obtained were not equally satisfactory for normal chil- 
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1 The figures in parenthesis refer to the bibliography at the end of the article. 
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dren of all ages. Young children tested too high, children over 
12 too low, and the best results were obtained for the intermedi- 
ate ages. In the revisions of the scale which followed various 
efforts were made to remedy this defect. Tests for other age 
levels were introduced (11 year tests by Goddard (3) and tests 
for,less than 4 years by Kuhlmann (5)). Certain tests were 
moved up or down in the scale to different age levels, some new 
tests were introduced, others discarded, and a stricter technique 
of giving and scoring the tests was adopted. 

Goddard considered the results satisfactory if the mental-age 
derived was not more than one year above or below the chrono- 
logical age. By this criterion he considered 78 percent of his 
results with 1547 children ‘‘satisfactory.”’ But his own analysis 
of these cases (2) showed that these satisfactory results were 


by no means evenly distributed, as is shown by the following 
figures: 


Chronological Age......... 4 5 6 7 8 ’ 2 2. 2 
Number of Cases.......... 8 114 160 197 209 201 222 166 144 1421 
Number Satisfactory....... 5 88 146 179 189 168 170 122 75 1142 
Percent Satisfactory Das wise 63 77 91 91 90 87 76 73 56 80.4 


The percentages of satisfactory cases run high for chronological 
ages 6 to 9 inclusive but fall off at either end of the age series. 
Other revisions showed similar though perhaps less striking re- 
sults. 

Still more striking were the results with adults and adolescents. 
Where these results were obtained from institutional cases they 
were readily accepted as showing a high frequency of mental 
deficiency and feeble-mindedness but when rather similar results 
were obtained from factory operatives and high schools some of 
the disadvantages of the scales became more apparent. Many 
who made use of the Binet tests seem to have either ignored 
these difficulties or to have used a lower “‘passing mark” in 
interpreting the scores for diagnostic purposes. 

Thorndike (10), working over Goddard’s results mentioned 
above and comparing them with later results of other investiga- 
tors, pointed out clearly the inequalities of these scales and de- 
rived a table of ‘‘true mental-ages,”’ in which the latter coincide 
closely with the Binet test mental age up to ten years. Thence- 
forward the true mental ages for each Binet score are increasingly 
advanced, giving 13.8 as the true mental age for a Binet score 
of 11.8. Too little attention seems to have been given to the 
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reason for these inequalities which lies in the very nature of the 
scales. A boy of 7 has, in Goddard’s revision, some theoretical 
chance of passing 25 tests beyond the tests set for the seven 
year level. A boy of 11, on the other hand, has a chance of 
passing only 5 tests beyond those set for the eleven year level. 
It is obvious that, unless these 5 tests are easier for the twelve 
year old boy than any 5 of the 25 tests are for the seven year old 
boy, the seven year old boy has the better chance of securing 
credit for tests above his chronological age. 

The Stanford Revision (8), prepared by Prof. Lewis N. Ter- 
man of Leland Stanford Jr. University and recently issued, is a 
serious attempt to overcome some of the chief disadvantages of 
the earlier revisions. In this series there are six tests set for 
each year level from 3 to 10 years inclusive. Success in each of 
these tests above the basal age is counted as two months toward 
the mental-age score. For 12 years there are eight tests, each 
counting three months, for 14 six, each counting four months, 
for 16 and 18 there are in each case six tests counting as five and 
six months respectively. The method and technique of this 
revision have been worked out much more carefully and stated 
more clearly than in any earlier revision. 

In interpreting the significance of the mental age scores of 
children of the same or different ages or of the same child at 
different ages obtained from this revision the intelligence quo- 
tient or ratio of mental age score to chronological age (x 100) 
has been found convenient. The mean intelligence quotient of 
each age group tested by Terman approximates 100. But this 
scale also in many cases gives too high a mental age score for the 
very young children and too low a score for those over 12. It 
is the purpose of this paper to suggest. one method of theoretical 
treatment which should be useful: 

1. In comparing the results obtained with children of different 
ages from any revision and in interpreting the significance of 
these mental-age scores or intelligence quotients. 

2. In comparing the validity of the results obtained by the 
use of different revisions. 

3. In predicting the results which may be expected from still 
further revision or alteration. 

If the individual tests of the Stanford Revision are given to 
normal seven year children or the so-called unselected? children 


? The definition of “unselected” is uncertain, but this does not affect the argu- 
ment of this paper. 
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who are not suspected of marked mental deficiency we find that 
the average relative frequency with which these children pass 
these tests begins with a frequency approaching unity for the 
four year tests and that this percentage decreases steadily for 
the tests set at higher age levels. If these frequencies are known, 
it becomes possible to compute the theoretical distribution of 
basal ages; 7. e., to find the probable number who will have a 
basal age of four years, five years, etc., respectively. 

Let us assume for purposes of simplification that this fre- 
quency is the same for each of the tests given at any age level 
(six in the case of the Stanford Revision). The argument re- 
mains the same even where they vary considerably. Assume 
for purposes of argument that the following results are obtained 
(actual frequencies would have been used but Terman’s results 
had not yet been published when this was written). 


Average of relative frequency for each of 4 year tests............. 0.98 
“ “ce ‘ec “ec ce “cc “ 5 “e . cE Ee GharpA TE toes 0.95 
- <6 = 66 Te eS TT ACL. oe daw epee bs 0.85 
* 8 ~ 9 Wt mabe * (shunt Rhee hp er aes ep, 0.75 
“ec ‘é “ec ‘“ ‘cc “cc ‘cc x “cc bs Th oe 0.50 
“ “ec ‘““ ‘é “cc ‘cc “cc 9 “ gh SENS BES AE ae 0.30 
vs " - 3 Rr iO rm ON 2 OS ek ae 0.10 
‘cc “cc “ec “ec ‘ec ‘cc “cc 12 cc Oe ER Le cele 0.05 


The probability of a given seven year old child having a basal 
age of four years will take into account (1) the probability that 
he will pass all of the six tests for the fourth year (0.98)*, and 
(2) the probability that he will not pass all the tests for any sub- 
sequent year. The probability that he will not pass all of the 
five year tests will be 1—(.95)* and so on for the higher years. 


The probability P, that 4 will be his basal age may be computed 
as follows: 


P,= (.98)* [1—(.95)*] [L—(.85)9] [1—(.75)*] [1—(.50)*] [1—(.30)§] 
[1—(.10)*] [1—(.05) 9] 


Similarly we have: 
Ps; = (.95)® [1—(.85)§] [l1—(.75)*] — ete. 
P, = (.85)® [l—(.75)*] [1—(.50)*] — ete. 


On the basis of the above table we have: 


P, = (.886) (.265) (.623) (.822) (.984) (.999) = 0.118 
P; = (.735) (1623) (.822) (.984) (.999) = 0.370 
ee = (.377) (.822) (.984) (.999) = 0.305 
= (.178) (.984) (.999) = 0.175 

P = (.016) (.999) = 0.016 
= (.001) = 0.001 
es = 0.000 
0.985 
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As a check on this calculation we have: 
Po = (.114) (.265) (.623) (.822) (.984) (.999) = 0.015 
1.000 
Po being the probability that no one of these basal ages will be 
attained. 

If the average percentages: for the six tests of each different 
age level for children of a given age be respectively pu, Ps, Ps, 
p7, ete., our calculations become: 

P, = ps* (1—ps*) (1—po) .. . .(1—px*) 

Ps = ps* (1—po°) (1—p:')... (1,9) etc., and we have: 

P, = Pn° (1—pn+1') (1—pn+e*).(1—px+1°) (1—px‘) (A) 
If we wish to be more exact we may observe the frequency with 
which children of a given age pass each test and take the product 
of the six values for any age level and substitute this product 
for p*. This will not materially change the distribution unless 
the mean variation is large and the argument remains the same. 


Suppose these products be represented by qu, qs, q6,. . - + Qk 
and we then have Py, = qn (1—qn4:) (I—dn42). - ~ (1—ax-1) 
(1—qx) (B). 


Having determined the distribution of basal ages we may 
proceed to the calculation of the probabilities that tests above 
this basal age will be passed. 

If the frequency with which each of these tests are passed is 
known we may calculate the probability that a certain mental 
age will be attained. 

Assuming, for purposes of illustration, that these frequencies 
are the same for seven year old children for all six tests of any 
age level, our calculation proceeds as follows. The probability 
that all six of the tests will be passed may be ignored since in 
that case the child would be included among those whose basal 
age is of this or of a subsequent year. We are therefore con- 
cerned with the probability that exactly five, four, three, two, 
one, or none of this group will be passed. 

Suppose each of the tests of any age group be passed with a 
frequency p, the probability 


that exactly 5 will be passed = 6p* (1—p), 
7; 7; ecm S rT; ide 15p* (1—p)?, 
rT; rT; gu « 7; a 20p 3(1—-p)3, 
66 66 Q % & 66 pm 15p? (1—p)‘, (C) 
6 7: eh 0 rT; al 6p (1—p)5, and 
‘ec ‘é 0 éé ‘é ‘6 -_ (1—p)* 
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As a check on these calculations we may add p‘, the probability 
that all six will be passed, to the sum of these probabilities and 
our result should be equal to unity. Suppose, for example, 
that 75 percent. of seven year old children pass each of the 
seven year tests and we have the probability 
that, exactly 5 tests will be passed = 0.356 

‘ec éc éé a3 a9 —_ 0. 297 
‘ec a9 cc éc an 0.132 
éc ‘é a3 ce an 0.033 
‘c ‘ec cc a4 a 0.004 
‘ec ‘ce ‘ec cc on 0.000 


6c cc 


cc ‘ec 


é¢ ce 


ée ¢é 


Core WwW 


0.822 
‘ é 6 ‘é éé a4 tc on 0.178 
1.000 
If the probabilities for all six tests are not the same, it will not 
seriously change our results to use the mean probability for the 
six. Or to be more exact, if these probabilities be pr, pz, ps, ps, Ps, 
and po we have the probability that exactly five tests will be 
passed equal to pr pz ps ps4 ps (1—po) + pr p2 ps ps po (1—ps) 
+ pr P2 ps ps po (1—pa) + px pz Ps Ps po (1—ps) + px Ps Ps Ps po 
(1—pz) + p2 p3 ps ps po (I—pr). (D) Similarly the probability 
that exactly four tests will be passed is equal to: 


PiP2PsP4 (1—ps) (1—pe) + pipepsps (1—p.) (1—po) + pipepsps (1—p.) (1—ps) + 
PiP2PaPs (1—ps) (1—pe) + Pip2paps (1—ps) (1—ps) + pipspsps (1—ps) (1—ps) + 
PiPsPaPs (1—pz2) (1—pe) + PipsPaPs (1—pz2) (1—ps) + piPspsps (1—pz) (1—pa) + 
PiP«PsPe (1—pz2) (1—ps) + P2pspaps (1—p:i) (1—ps) + P2psPaps (1—pi) (I—ps) + __ 
P2PsPsPe (1—pi) (1—pa) + PepePsPs (1—p:) (1—ps) + PspapsPs (1—pi) (1—p2) (E) 


And we have similar series for three, two, one, and no tests, 
respectively. 
Suppose that p: = .7, pz = .7, ps = .75, ps4 = .75, ps = 8 and po = 8 
then the probability 

that exactly 5 tests will be passed = 0.357 
= 0.298 
= 0.132 
cc ‘ec éé ifs - 0.032 
éé cc ‘é éé on 0.004 
cc ce ‘é ée om 0.000 


0.823 
P:P2psp4pspo (the probability that all six will be. passed) =0.176 


0.999 
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It is apparent that these results do not differ materially from 
those derived from assuming these probabilities all equal to the 
average, 7. e. 0.75, as above. 

If, therefore, one is to determine the expectations of mental 
age scores for the seven year children of each basal age group, 
he must calculate the probabilities that a certain total number 
of tests beyond the basal year will be passed. To do so, he will 
calculate as above the probabilities that 5, 4, 3, etc., tests re- 
spectively will be passed from each age group. He will tabulate 
these results and proceed to calculate the probabilities that a 
certain number will be passed from all groups above the basal 
age, beginning at the highest. 

If the probabilities that 5, 4, 3, etc., tests are passed from the 
ten year group be respectively qs, qs, q3, etc., and from the nine 
year group be rs, rs, rs, etc., and the probabilities that 10, 9, 8, 
etc., respectively be passed from the two groups be xo, Xo, x,8 
etc., we have: 


X1o = QsI's 

Xo = Qsl4 + Qal's 

x8 = Qsl3 + als + Qa¥s, etc., and 
Xr = Q:Po aa Qor: 


Xo = QoPo 
As a check on these calculations, we have XY, =; etc., = Lx 
where X, is the sum of qs + qit+. . . .qo, etc. Ina simi- 


lar way we may calculate the probabilities that 15, 14, 13, etc., 
tests respectively will be passed from the three year groups 8, 
9, and 10. If these probabilities be yrs, yr4, yz3, etc., and those 
for the 8 year group be 8s, ss, ss, etc., we have: 

Yis = Xr10S8s 

yYr4 = XoSs a X1084 

Viz = X8Ss + XoS4-+ Xr083, etc., ° 

and 

Yr = XoSr + X1So0 

Yo = XoSo 
Again we have as a check: 

r. 3, = Ey 
On the basis of the distribution of basal ages derived in our first 
table, we may proceed to determine the relative distribution of 
each group according to mental age. Since none attains a basal 
age of 10, we may assume that those represented by Po, 2. e., 
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those not attaining the basal ages given, have a basal age of 
three years. If we distribute each basal age group according 
to the relative expectation of passing additional tests we get the 
following result: 


Distribution of 7 year children according to mental-age score (Stanford Revision) 


: Basal ages 
Mental 

age score 

yrs. mo. 3 4 5 6 7 8 a) Total 

9 0 .001 .001 

10 .001 .001 

8 .001 .002 .003 

6 .001 .005 .004 .010 

4 .001 .005 .013 .005 .024 

2 .004 .013 .025 .003 .045 

8 0 .001 .012 .028 .036 .001 .078 

10 .004 .027 .047 .038 .116 

8 .008 .047 .059 .030 .144 

6 .001 .014 .065 .059 .018 .157 

4 .002 .020 .070 .046 .007 .145 

2 .003 .022 .061 .028 .002 .116 

7 0 .003 .020 .043 .013 .000 .079 

10 .003 .014 .024 .005 .046 

8 .002 .009 .O11 .001 .023 

6 .001 .004 .004 .000 .009 

4 .000 .002 .001 .003 

P 2 .000 .000 .000 .000 
0 


.015 .118 .370 .305 175 .016 001 1.000 


It will be observed that this computation is effected in the case 
of the basal age 7, for example, by multiplying each of the ex- 
pectations for passing tests from the 8, 9, and 10 year levels 
(yrs, Y14, y13, etc.) by P, divided by the sum of these expectations, 


1. @., P; + Xy. Thus = ys = 0.038, the expectation that 7 
y 


year children having a basal age of 7 will pass five tests from the 
higher age levels and therefore attain a mental-age score of 7 
yrs.,10 mos. This gives a ‘‘normal”’ distribution of mental-age 
scores with a mode of seven years and six months. This would 
suggest that the assumed frequencies are too high but this does 
not affect the argument. 

In the case of the Goddard revision the determination of the 
theoretical distribution of mental-age scores would be made in 
much the same way. Using a similar notation and argument 
we have formulae, analagous to (A) and (B) above, for the dis- 
tribution of basal ages as follows: 


P, = p's (1—phisp (1—paga).. ccc cece es (1—p4,) or 
Pa ™ Ge (1—Gings) (1—ae). oe cc ee ee ee (1—qx) 





























MATHEMATICAL ASPECTS OF THE BINET-SIMON TESTS 9 


Here the probability that five tests will be passed from any age 
level above the basal age is excluded and for the probability 
that exactly four tests will be passed from any age level we have 
(where the relative frequencies for passing each of the tests of 
this age level are all equal to p) 5p‘ (1—>p), 

for exactly 3 tests 10p* (1—p):, 

‘c “c 2 ‘é 10p? (1—p);, 

‘é ‘c 1 ce 5p (1—p)‘, and 

‘é éé 0 ‘é (1—p) 5 

These are, of course, analagous to (C) above. 

Where these probabilities for any age level are not equal 
(pr, P2, P3, Ps, and ps) we have the probability that exactly four 
tests will be passed equal to prpzpsp, (I—ps) + prpzpsps (1—p,) 
+ pxpzpaps (1—ps) + Prpspaps (l—p2) + papspaps (1—p:), anala- 
gous to (D) above. Similarly the probability that exactly three 
tests will be passed is equal to prpzp3 (l—p,s) (l—ps) + prpap, 
(1—ps) (l—ps) + prpsp4 (1—p2z) (l—ps) + pzpsps (1—pr) (1—ps) 
+ prxpaps (l—ps) (l—ps) + prpsps (l—pz) (1—ps) + papsps (1I— 
pr) (1—ps) + prpaps (1—pz) (l—ps) + p2psps (1I—p:) (1—ps) + 
Pspaps (l—pr) (l—p:z). This is analagous to (E) above and we 
have similar series for two, one, and no tests. 

For illustration of this method with the Goddard revision I 
am indebted to Mr. E. A. Doll of the Vineland Laboratory for 
empirical frequencies of so-called unselected children on each of 
the tests of this revision. I have made use of the data for the 
seven year group (39 children with average chronological age 7.4 
years), the ten year group (68 children with average chrono- 
logical age 10.5 years) and the twelve year group (69 children 
with average chronological age 12.5 years). 

A theoretical distribution of mental-age scores by this method 
based on the observed mean frequencies with which children of 
these groups passed the individual tests gives results which 
correspond closely with the actual results in the case of these 
children, as will be observed from the following comparative 
table: 


Mean Mean Mental-Age 


Age Number Chronological Scores 
Groups of Cases Age Actual Calculated 
7 39 7.4 7.2 7.3 
10 68 10.5 10.6 10.7 
12 69 12.5 10.8 10.9 


; 
ao ~ vee =e 
ee ee ae ed wy ye 


a 
ee eo 





f 

: 

. 

» 
‘ 

Fa 


~ pe esrectae 5 
<a 


a - 
es 


~ +s 





Wind ee 


See het 


rar 
ome 


a a es Mee 
— ; 
_ 


+ a> eyo 


c ath Aaidnctich soci, eee 
re etn wes 








et Oa 
eer eee Se 


SS ae 


10 THE JOURNAL OF EDUCATIONAL PSYCHOLOGY 


It has been customary in working upon any revision or modi- 
fication of the Binet-Simon tests to rescore individual records 
or re-test children according to the revised or modified scale. 
It would appear that, where no new tests were introduced, as 
for example in Doll’s Abbreviated Scale, it would be a fairly 
reliable method to test the new scale by distributing the mental- 
age scores theoretically on the basis of frequencies already ob- 
served. Where new tests were introduced, it would be only 
necessary to determine empirical frequencies for these tests and 
introduce them into a theoretical treatment along with the data 
previously obtained for the tests which were not new. 

As an example of this treatment Doll’s Abbreviated Scale (1) 
gives for the 39 children of the seven year group mentioned 
above a mean mental-age score of 7.0 and for the 68 children of 
the ten year group a mean mental-age score of 9.6. Doll’s 
actual results on other children give 7.0 and 9.7 for these age 
groups. 

In the case of the Stanford Revision this method must be 
somewhat modified where tests above the 10 year level are in- 
volved. The argument, however, remains the same. In cal- 
culating the distribution of basal ages one must use p* and (1— 
p*) in place of p* and (1—p*‘) for the 12 year level. In calcu- 
lating the expectation of passing beyond the 10 year level for 
distributing the mental age scores a new complication arises. 
The tests are weighted differently since a different value in 
months is given to the tests of different age levels. For this 
reason it is convenient to reduce each to months. A boy passing 
5 eighteen year tests and 4 sixteen year tests scores (5x6) + 
(4x5) or 50 months. This reduction to months may be con- 
tinued into the age levels below 12 or after deriving the expecta- 
tion from the 12, 14, 16, and 18 year levels one may reduce them 
to the equivalent of two month tests. Thus for 80 and 81 one 
may substitute 40, and for 78 and 79, 39, since the final expecta- 
tions and distributions derived are to be on a two months’ basis. 
Of course p4o in this case would equal p’so+ p’s:, and pss = p’7s 
+ p’70. 

The method can also be easily adapted to the abbreviated 
Stanford Seale (tests marked by asterisk) by an appropriate 
weighting of the tests involved. The theoretical correlation 
between this and the complete scale can thus be easily determ- 
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ined on the basis of empirical frequencies without the necessity 
of rescoring individual results or of testing additional children. 

The term ‘“‘mental-age score” rather than ‘‘mental-age’’ has 
been used in this treatment because it is objective and concrete, 
a qualitative and quantitative measure of a child’s reactions to, 
a series of tests given and scored in a standardized manner. 
Confusion has arisen because the term mental-age has been used 
by many writers in two senses which are not easily distinguished 
by the reader. On the one hand it is held to signify a quanti- 
tative expression of the child’s intellectual status or intelligence ~ 
level in terms of the average child. ‘To say in this sense that a 
seven year child has a mental-age of eight years is to say that 
the child’s intellectual status is equivalent to that of an average 
eight year child and above that of the average child of his own 
age. On the other hand the term mental-age has been used to 
signify the score attained by the child in a series of Binet-Simon 
tests. Even if one grants the psychological advantage of the 
concept mental-age in the first of these meanings, which may 
well be challenged except for popular use, one is only justified 
in using these terms interchangeably by assuming a perfect 
correlation between this score as obtained in the case of any 
child and the measure of that complex more-or-less undefined 
something which we call his intelligence or intellectual status. 
It is much more in keeping with our present limited knowledge 
of intelligence not to make this assumption and, except for 
popular use, to avoid the use of the term mental-age. As Wit- 
mer has pointed out (11), these tests show a child’s ‘‘ performance 
level” and one should speak of his mental age score rather than 
his mental age. It is confusing to use the term mental age in 
any sense other than that of a score or performance level in 
making the statement that ‘‘normal five year children have a 
mental age of six years.”’ (Approximately the average score 
by the Goddard revision). Yerkes has overcome this ambiguity 
by scoring the child’s performance on his point scale. Terman’s 
term ‘‘intelligence quotient” also will avoid confusion if one 
does not press too strongly the assumption that the average 
child’s intelligence quotient should be 100, or the idea that in- 
telligence alone has been tested. 

In other words the result of the child’s performance is a score. 
To judge of the child’s intellectual status or intelligence it is 
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necessary to interpret this objective result. His high score may 
be due to good health, good training, good intelligence in one or 
more performances involving different mental abilities or func- 
tions or in a combination of all of these. A low score must also 
be interpreted rather than accepted without question as an in- 
fallible index of low intelligence. It may, for example, be due 
to the arrangement of the tests in the scale as when a twelve 
year old boy is tested by the Goddard revision without using 
tests beyond the 12 year level. The chances are against his 
obtaining an I. Q. of 100 as he has no tests offered him for rais- 
ing his score above 12 years. 

Otis has already pointed out (6 and 7) that the relative fre- 
quencies obtained by those who have administered Binet-Simon 
tests are objective data which may be treated mathematically. 
These methods, whether applied to the Goddard, Stanford, or 
similar revisions, or adapted to the Yerkes-Bridges scale, should 
be developed so that these data may be considered on their own 
merits and not on any a prior assumption of ‘‘the validity of 
the scale,”’ the nature of mental deficiency, etc. 
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THE MEASUREMENT OF INTELLIGENCE: SIX HUN- 
DRED AND FIFTY-THREE CHILDREN 
EXAMINED BY THE BINET 
AND PORTEUS TESTS 


8. D. PORTEUS 
Superintendent of Special Schools, Fitzroy, Melbourne, Australia 


Since the publication of my tests in 1915' a considerable 
amount of work has been done with them, chiefly in the direc- 
tion of making further comparisons of the results obtained by 
their use with those got by the use of the Binet-Simon scale. 
They have been applied to several groups of normal children 
as well as to feeble-minded. It is the object of this paper to 
report these results and to offer some observations that have 
arisen through the extension of their use. 


RrE-ADJUSTMENT OF SCORING 


When the tests were first arranged they were graded, somewhat 
loosely, for the ages from three to thirteen years. This grading 
was for convenience only. It was not claimed that the age 
allotted to the highest test which was passed represented ex- 
actly the child’s mental age. All that the tests were intended 
to show was that, in certain capacities, notably in prudence, 
forethought, ability to sustain attention, in power to profit by 
experience as shown by improvement through the practice af- 
forded in the tests themselves, the child had reached a certain 
stage of development. It did not follow that this level corre- 
sponded with that of the child’s general intelligence, though, 
in the majority of cases (between sixty and seventy per cent.) 
it was shown that the development of these capacities did pro- 
ceed part passu with that of general intelligence. 

When the tests are used as an aid to diagnosis, the fact that 
the child quickly improves with practice is important. Hence, 
when the subject of the tests was suspected to be mentally de- 
ficient, it did not matter greatly whether the child barely suc- 
ceeded or passed the tests with comparative ease. Yet this 





1 Journal of Psycho-Asthenics, June, 1915. 
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scraping through the tests by taking the full number of trials 
allowed, whilst it argued the possession of the power to improve 
rapidly with practice, certainly showed that the child lacked 
mental alertness. In order that the child’s capacities might 
be exhibited in the fairest light, the tests for the lower years 
had been made a little easy for the mental ages allotted to each. 
In order, however, to make it unlikely that morons should pass 
the highest tests, these latter were made relatively more diffi- 
cult. Hence, when diagnosis as to mental deficiency was not 
called for—as in the case of normal children—some adjustment 
was necessary. This was in order to make a distinction be- 
tween the mentally alert and the slower, duller child who suc- 
ceeded in passing the tests, but with frequent errors. 

This adjustment, then, consists in counting the number of 
tests which the child passes on the last trial allowed by the test 
conditions: (two trials are allowed in tests up to, and including 
the eleven-year test, three trials in the twelve, and in the thir- 
teen-year tests). If two tests are passed on the last trial, one 
year is deducted; if three tests, one year and a half; if four tests, 
two years are deducted from the age allotted to the highest 
test the child passes. The remainder is the mental age. Should 
a child fail outright in a test but succeed in a higher one, a year 
is deducted. Thus, for instance, a child passes in the 9-year 
test (two trials), fails in the 10-year test (two trials), passes 
in the 11-year test (one trial), succeeds in the 12-year test (three 
trials), and finally fails in the 13-year test. Twelve is the high- 
est test passed. A year is deducted for the failure in the 10-year 
test, and another year for the two tests (nine and twelve) in 
which the child passed on the last trial. The mental age is 
twelve minus two years. 

This adjustment evidently increases the difficulty of the series 
by making the scoring conditions harder. It also has the effect 
of minimizing some inequalities in the steps of the series. For 
instance, if a child fails in the 10-year test but succeeds in the 
ll-year, the deduction of a year is equivalent to transposing 
the positions of the two tests in the series. 

Though individual tests, such as those for 10 years and 12 
years, are somewhat difficult, it has not been considered advis- 
able to alter them until sufficient data have been collected to 
make a final revision possible. In the meantime, the foregoing 
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adjustment makes the series more serviceable. By altering the 
scoring rather than the tests themselves, results previously 
obtained are still available for comparison. 

Careful observation by the examiner during the application 
of the test is very necessary. Many interesting individual dif- 
ferences in the methods of attacking the problems may then be 
noticed. The child of impulsive and headstrong temperament 
does not attempt any preliminary survey of the design, but 
attempts to rush through the maze, usually falling into the first 
trap that presents itself. Nor does the failure deter it from 
making similar errors. Such a child will very often see its error 
immediately it is committed, but it seems quite impossible for 
it to pass a wrong turning without committing itself to the wrong 
course. The repetition of this kind of action seems almost 
to savor of obstinacy. The inference is that such children habit- 
ually proceed to action and consider the effect afterwards. They 
leap before they look. 

Another child betrays irresolution and indecision of character 
by its action. It seems to have great difficulty in deciding 
which course to take. It studies the test too much. The pos- 
sible mistakes obtrude themselves upon consciousness to such 
a degree that it cannot hold the clear course in view, so that it 
ends by confusing itself and falls into the very error it is so anx- 
ious to avoid. ‘To such children the 11-year test seems to offer 
peculiar difficulty, whereas others find it particularly easy. 

Over-confidence causes some to fall into error. The over- 
confident child may be distinguished from the child who is habit- 
ually impulsive and impetuous. The former learns prudence 
by its first error, the latter does not. It will be observed that 
allowance is made for over-confidence, as the first mistake is 
not penalized. The most intelligent attitude towards the test 
is that which is characterized by foresight in a preliminary 
planning of the course, together with a prudent following out 
of the plan. In some, impetuosity of action nullifies the good 
effect of preliminary study. Such children appear to trust too 
much to memorizing the whole course to be pursued, instead 
of using careful observation whilst at work. 

The most common source of error is heedlessness, carelessness, 
inability to allow thought to precede action. A child who pos- 
sesses this fault may quite possibly appear brilliant as regards 
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educational attainment. School examinations and tests of at- 
tainment such as the Binet show these children in a too favorable 
light. We are prone to-over-rate the glib-tongued, quick-witted 
person who may possess, at the same time, an infirmity of tem- 


_perament so grave as to render success in after life unlikely. 


Irresolution, impetuosity, heedlessness, lack of staying power, 
count for comparatively little in the childish period. It is only 
when later life brings real problems to the individual, that these 
faults of disposition, previously overlooked, become apparent. 
Hence it is that fortunate prognostications as to the success of 
some of our brilliant pupils are unfulfilled. 


PERFORMANCE OF THE FEEBLE-MINDED 


In the case of the feeble-minded, school progress weighs too 
heavily with us when we attempt diagnosis. There is one well- 
marked type of child in whom educational aptitudes are at 
least moderate, but there is such a feebleness of will energy, 
such a morbid self-consciousness and fearfulness of failure, that 
he is quite unfitted to compete with his fellows, but. remains in 
a state of dependency throughout life. Surely, in the evalua- 
tion of intelligence, such traits of character are at least equal 
in importance to reading, spelling, and computing skill. In 
childhood such cases are well designated “potentially feeble- 
minded.” Hence the importance of tests that enable us to 
prove the possession of the positive virtues of care and prudence, 
deliberative action and forethought. 

Somewhat contrary to my first expectation, the feeble-minded, 
as compared with normals, do not show any specific differences 
in their methods of attacking the tests. That is to say, the 
young normal child makes the same mistakes and in the same 
manner as do the mentally deficient who are older. Some un- 
doubtedly feeble-minded children exhibit care and prudence, 
though the majority are impulsive and unable to profit by experi- 
ence. But, as before mentioned, it is this very heedlessness— 
though shown in a lesser degree—which is the most fruitful 
source of failure with children of ordinary development. There 
is, then, no particular incapacity which may be considered pecu- 
liar to the feeble-minded. The correlation between the results 
obtained from the use of the Binet and of my own tests for a 
group of 200 mentally deficient is very little higher than that 
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for a corresponding group of normal school children. The view 
previously taken, that the tests are peculiarly adapted for the 
mentally deficient holds good only from the standpoint that the 
proof of the possession of the capacities tested by my series is 
so important both in diagnosis and prognosis. The exhibiting 
of the feeble-minded child’s one talent is relatively more im- 
portant than its display in a normal child who possesses also 
the other nine. Apart from this consideration, the theory that 
incapacity for prudence, foresight, etc., is one of degree and not 
of kind is important from the standpoint of the psychology of 
feeble-mindedness. If substantiated, it would tend to prove 
that ‘‘feeble-minded”’ is not a generic term, but that the mental 
defective is simply a very dull normal. If there is no dividing 
line between mental deficiency and mere mental dullness, the 
search for absolutely diagnostic tests is vain. Definition must 
proceed through social reference to the “‘ability to manage one- 
self and one’s affairs with ordinary prudence.” Like the insane, 
the feeble-minded will be defined by what he does. Hence the 
importance of tests of performance, provided they give any 
reliable indication of habitual behavior and disposition. In this 
connection, the application of my own and similar tests to social 
delinquents should give interesting results. 


COMPARISON OF BINET AND PortTEvus TESTS 


_ For purposes of comparison, the’ Binet and my own tests 

were applied to three groups of children. The first consisted 
of two hundred feeble-minded children. A summary of the 
variations between the results of the two tests is shown in Table 
1. The individual records are interesting but would occupy 
too much space to offer in detail. Table 2 gives a similar sum- 
mary for a group of 190 normal children, taken in a chance dis- 
tribution through the lower and middle grades of a city school. 
For both the above-mentioned groups Goddard’s revision of 
the Binet scale was used. This revision was found to be em- 
inently serviceable, except for the upper years. The test as 
arranged for 10 years appeared too difficult for Australian chil- 
dren of that age. If only the common coins were used in the 
recognition test, the question was too easy, since nearly all 9- 
year children knew them. If the more uncommon gold coins— 
uncommon, that is, from the child’s experience—were used, 
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very few children of 10 years knew them. The two memory 
tests in this year are difficult, whilst several of the questions 
in the comprehension-of-difficult-questions test (X 4) are need- 
lessly incomprehensible. Again, in the 12-year test, the ““memory 
for, sentences” test is certainly too hard, whilst failure in the 
“resistance to suggestion” test does not, I believe, signify much 
regarding intelligence. 

Considering these imperfections in the scale, one had reason 
to doubt the reliability of estimates of mental age for children 
of the higher ages. In order to collect data for comparison for 
the ages 11 to 14, Terman’s revision was used with a third group 
of children, of whom about 80 belonged to the upper grades. 
I am inclined to the belief that the Terman revision is more 
correct on the whole. Certainly, the higher age tests appear 
more reliable. At the time of the investigation the last-named 
revision had not been published, but was made available for 
use through the courtesy of Dr. Terman. ‘Though the position 
of certain tests in the lower years is surprising, their difficulty 
is lessened by making the scoring conditions easier; as, for ex- 
ample, in certain rote memory tests, where one out of three 
trials suffices for a pass. The summary for this third group 
is given in Table 3. 

Table 4 shows the results for all cases, 653 in number. The 
great majority of the children were tested by the writer person- 
ally, and all under his immediate supervision. 


SUMMARY OF VARIATIONS 
Binet AND Portevus TESTS 











TABLE 1 
Two Hundred Mentally Deficient 
(Goddard’s Revision) 

Variation Number of Cases Percentage 
ND ace oh Gs big nara wmee 45 22.5 
ARR RARE EAR EE og eee are 48 24 
Rs og tee a aS 61= 154 30.5=77 
ERIE ER SORES Nag 18 9 
a Ss vais oc 6 oka kd ou'b haan 14=32 7 =16 
i i Sie a 7 «14 3% 
hs ce ot'n-wid-oue's'e 4m ke om 6 3 
da Ody event: cada bee 0036s » 1=14 l= 7 
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TABLE 2 
One Hundred and Ninety Normal Children 
(Goddard’s Revision) 

Variation Number of Cases Percentage 
Coa sales len a> slenwinkean 45 23.6 

MP es oes S8-0'c poe stk owepentas 46= 137 24.2=72 
> RIE ay ame tepenater Sys Set 22 11.6 

Bi MK cedvetda kus vekeckbatute 13=35 6.8=18.4 
ee ghee ae ee ee 7 3.7 
3 ME gS pint ise Sore aa bene 5 2.6 
I i raat 5 2.6 
4 Whats 6s <n can eRe eran 1=18 .5=9.5 
I iia iss vale: Gare ocdve aaios 190 


Correlation: r= .69 


As will be seen by comparing Tables 1 and 2, in both groups 
over 70% showed variations of a year or less, whilst over 90% 
showed a deviation of two years or less. 

The results by the two series of tests were in slightly closer 
agreement with the feeble-minded group than with the normal. 








TABLE 3 
Two Hundred and Sixty-three Cases (Terman’s Revision) 

Variation Number of Cases Percentage 
I nis co's fac cncéees ¥a'ee 49 
ARREST EIR SS eee wt 82 
TIS aves eas b'ssa0a e544 .... 60=191 72.6 
PU Na ats ae one nen oon ee ous 44 
Bt ets kcskcaastcadaas 15=59 22.4 
ee as chk tc sGwas ens 11 
3 a ee Sar tae oe cienlsaitha a 1 
i RC rita tls'n win. ola oa b's aluce ese a 1=13 5 

Correlation: r=.77 
TABLE 4 
Six Hundred and Fifty-three Cases (All Tables) 

Variation Number of Cases Percentage 
Ne a uk ses wip babes &4 140 
i ee. ts» mate weed 175 
Sie ai en ou once enein es 167=482 73.8 
RS tad cee babe betas os 84 

APE Oa ieee reer 42=126 19.2 
ee auch wa epee o 25 
a as as a hile 12 
a err is Lain Saya ae 7 

ha kayo ds chen kokeae 1=45 7 
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In Tables 1 and 2, in reckoning the Binet age one-fifth of 
a year has been disregarded, two-fifths and three-fifths reck- 
oned as half a year and four-fifths as a whole year. In this I 
have followed Mr. Cunningham’s suggestion. For the Terman 
revision (Table III) up to three months has been disregarded, 
from four to nine months reckoned a half-year, and ten and 
eleven months an additional year. 

From examination of the tables it will be seen that the rela- 
tion between the two series is fairly constant. We may safely 
make the generalization that in any large group of unselected 
children about 70 per cent. of the total number will test by my 
series within one year of their mental age according to Binet. 
In the present investigation this has held good for each hundred 
tested. This fact is important, as it has a bearing on the sum- 
mary dealing with sex-differences. 

Assuming the general reliability of the Binet this agreement 
justifies the contention that, in the remaining 30 per cent. of 
cases, the verdict of the Porteus tests is worth considering when 
we are attempting the evaluation of intelligence. 


Sex DIFFERENCES 


The following summary is based on the performances of boys 
and girls in the normal groups only. It gives a somewhat re- 
markable view of the sex differences. If the number (453) tested 
is sufficient to found such an important generalization upon, 
it shows that the performance of the girls differs distinctly from 
that of the boys. In the case of the former there is a closer 
agreement between the estimates of intelligence by the two 
series. Seventy-nine per cent. of the girls test within one year 
of their mental age according to Binet as against 67 per cent. 
of the boys. The limits of variability in the case of the girls 
are narrower; no girl tests more than 244 years above or below 
her mental age. Thirteen boys show a greater variation than 
2% years. 

That the girls generally speaking test lower than the boys 
is shown by the fact that 40 per cent. test below their Binet age, 
33 per cent. above. Of the total number of boys, approximately 
30 per cent. test below their Binet age, 53 per cent. above. 

The conclusion that these figures appear to warrant is that 
in the capacities tested by my series girls do not show, on the 
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whole, a development equal to that of the boys. Their results 
tend to group closer around the Binet ages, with at least as 
many below as above. Boys tend to test higher, with a greater 
mean variation. 

The number of girls (200) that was tested is certainly not 
so great as the number of boys (253). -Yet the group results 
shown in the previous tables justify the expectation that a larger 
number would give similar results. If further investigations 
confirm the conclusion, an interesting sex difference will have 
been displayed. A possible explanation is that the puzzle ele- 
ment in the tests appeals more to the boys’ interest than to the 
girls’, although lack of interest is rarely apparent in either boys 
or girls. Probably the impulsive temperament is more often 
found in females. Foresight and the ability to plan are usually 
considered masculine attributes. It would be very interesting 
indeed if experimental evidence were afforded that, even in 
childhood, behavior reflects these sex distinctions: The figures 
are appended. 


TABLE 5 
Sex and Performance 
Variation Number of Boys Percentage Numberof Girls Percentage 
Cases Cases 


No difference... 41 53 
Half-Year...... 70 58 
One Year...... 59 47 
170 67.1 158 79 
1% Years..... ; 40 26 
- agit 19 9 
59 23.3 35 17.5 
21% Years..... 11 7 
S SOR. ..0.. 6 0 
3% Years...... 6 0 
ae Se aokex 1 0 
24 9.5 7 3.5 
Total Cases.. 253 Total Cases.. 200 
(Boys) (Girls) 
Boys Girls 
Number Testing 
Above their Binet Age..................0e0e0. 134 (53%) . 66 (83%) 
Number Testing 


Below their Binet Age.............0.eeeeeeeee 78 (30%) 81 (40%) 
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TABLE 6 
Relation to Chronological Age 

1. Number who tested above their actual age by both series (advanced)....... 178 
2. Number who tested below their actual age by both series (retarded)........ 129 

SE rns 4s thine glint wl Whim a0 care mt A RRNA Gl aes Rs on ate a ay alk acer Be 316 
3. Number who tested above age by one series and below by the other........ 137 

Rs oa: 5 5 iin Sov nen aie np psa A Sele Cae dee sce bd 453 


RESULTS OF RE-EXAMINATIONS 


Table 7 gives the results of another investigation showing 
the effects of re-examining children after a year’s interval. In 
1915 Mr. K. 8. Cunningham examined 100 normal children by 
both series. In 1916 Miss Rolls re-examined 47 of these chil- 
dren, with a view to determining whether my test could be re- 
applied with advantage. Results would have been more reliable 
if the same observer had carried out both investigations. As 
each, however, had worked under my immediate supervision 
the reliability co-efficient was probably high. 

By reference to columns V and VIII of the table the year’s 
gains or losses for each child in each series can be compared. 
Some children evidently profited by their previous experience 
in my tests, and improved their positions by from two to four 
years. The first 20 cases listed in the table made, however, 
less than a year’s progress. That the improvement of the others 
was not wholly due to previous experience is shown by averaging 
the Binet gains. The first 20 gained among them 9% years 
and lost 1144 years. The average net gain for these children 
may be reckoned as two-fifths of a year. The remaining 27 
children gained a little over one year according to the Binet 
and two years according to my series. Some of the gains in 
my tests were in the direction of making up a deficiency as com- 
pared with the Binet, and in 11 cases brought the two estimates 
of mental age closer for 1916 than they were in 1915. 

A very significant fact: is that, in the case of the Binet, 10 
children only out of the whole number gained one year in mental 
age during the 12 months, whilst nine children made a similar 
gain by my tests. Nine children by the Binet, and 12 by my 
tests, did not gain at all. This goes to show that mental devel- 


opment, chronologically considered, is by no means regular. 





?K. S. Conntnenam. Binet and Porteus Tests Compared. Examination of One 
Hundred School Children. Journal of Educational Psychology, 7: 1916, 552-556. . 
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TABLE 7 
Re-examination After a Year’s Interval 
Porteus Variations 
Gain or Gain or between tests 
loss 1915 1916 loss 1915 1916 
+ % 1l 10 —l 1 \% 
+¥% 12 11 —l 1% 0 
0 10 9 —l 1 0 
—\% 7 6 —l 0 yu 
+1 10% 10 —\% 3% 2 
+1% 7 7 0 1% 3 
0 13 10 0 3 3 
+% 12 12 0 2 1 
0 8 8 0 2% 2 
0 7 7 0 0 0 
4+1% 10 10 0 1 
+1 9 9 0 0 1 
+ % 10 10 0 2 l 
+ % ll 1l 0 0 
+% 11 11 0 4% 0 
0 10 10 0 0 0 
—\% 7 7 0 0 
+1 6 6% +% 0 
+ % 8% 9 + % % 
— % 10% il + % % 
+2 9 10 +1 2 1 
+1 S 9 +1 0 0 
+¥% 5 6 +1 2 1 
+1 7 8 +1 \“% 
0 12 13 +1 1 2 
0 9 10 +1 “% “4 
+1% 7 8 +1 % 0 
+ % 8 9 +1 % +1 
0 6 7 +1 1 0 
+1 9 Ill +2 % +% 
+1% 10 12 +2 % +1 
0. 7 9 +2 4 1% 
41% 7 9 +2 a os 
+2 9 ll +2 0 0 
+1% 8 10 +2 1 1% 
+1 5 7 +2 1% A 
+21 7 9 +2 \% 0 
1 8 10 +2 1 0 
4+1% 8 10% 42% 0 1 
+ % : nn +3 ase 8 
+ % ee +3 1° +h 
+1% 6 9 +3 0 1% 
+1 8 11 ann —1 +1 
+2 6 9 “3 —2 —l 
+ % 6 9 +3 —1% +1 
411% 6% 10 43% -0 2 
+1 7% 11% +4 —1% +1% 
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The number tested is, of course, too small to found generaliza-_ 
tions upon, but the table is certainly somewhat interesting. 
It is to be regretted that a greater number of Mr. Cunningham’s 
cases were not available for re-examination. The results of 
this investigation are, however, sufficient to prove that my test 
can, be re-applied with advantage, provided that a long enough 
interval of time is allowed to elapse between the two exam- 
inations. 


AGE DISTRIBUTION 


In the accompanying graph the actual distribution according 
to their mental ages of all children is shown, the Binet ages by 
a black line, the Porteus by a dotted one. Half-years have 
been disregarded, and one curve has been superimposed upon 
the other. As will be seen the curve for the Porteus series has 
a distinct “skew” for the 13-year numbers. This may be at 
least partially explained by the fact that this age marks the 
upper limit of the scale, and that some children would undoubt- 
edly have gone beyond this limit had there been higher tests. 
Otherwise the distribution curve may be regarded as fairly reg- 
ular. It is somewhat steeper in outline than that for the Binet 
ages. The actual age distribution is shown beneath. It will 
be seen that there was, actually, an excess of 13-year-old children. 


WHERE ERRORS OccuR 


The maze designs that are appended are to show an analysis 
of the errors that were made by one hundred seventh and eighth 
grade children. The numerals show the number of errors that 
were made at each wrong turning or opening. 

The large number of errors shown in the ten-year test is par- 
tially accounted for by the fact that this was the first test given 
throughout this investigation. Consequently, some children 
made mistakes through under-estimating its difficulty or through 
lack of practice afforded by the usual course of working through 
the lower tests. The proper procedure is to start with the easier 
tests. It is not advisable to start any children with a test higher 
than that for eight years. 

By following the plan of marking -where errors are made, 
data as to the relative difficulty of the individual tests can be 
obtained. These data could then be used in any attempt at 
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Case Age 
No. 
; 23 
2 FB 
3 15.9 
4 13.3 
5 14 
6 16.5 
y mee Be | 
8 12.7 
9 13.10 
10 11.9 
i 
13 «6 
13 13% 
14 13% 
15 11% 
16 12% 
7: 
18 12.3 
19 14.2 
20 12.3 
21 4=«611.10 
ee 
23 14 
24 16 
25 13 
26 16.3 
27 15.6 
28 17.4 
29 17 
30 «(16 
31 16 
32 16 
33 «(15 
34 14.4 
35 16.10 
| ae 
37 =615.6 
38 «16 
39 614.6 
40 15 
41 15 
42 14.8 
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TABLE 8 
Test with Delinquents 
(Cunningham & Porteus, 1915) 
— Deficiency | Personal Records 
10 years —3 Truancy and incorrigible. 
aa --1 Orphan, committed as neglected child. 
_ —2 Committed as a n child. 
ee —2 Truant and incorrigible. 
ae —3 Neglected child. 
le —2 Illegitimate. Committed to Home. 
a — \% Neglected child. 
dee —3% Committed to Home as neglected child. 
Bon —3 Neglected. 
7 0 Neglected. 
— —1 Father died, mother unable to support. 
_ aie —l Neglected. 
_ 1 Neglected. 
hs —-4 Truant, petty thief. 
as —24% Truant, thief. 
ails —4l4 Illegitimate. Petty thieving. 
9. * 2 Neglected. 
.* —-2 Neglected. 
mm —2 Bad companions. Petty thief. 
| te —1 Truant. 
= i —l ; Truant. 
, aes —2\% Petty thief. 
oe —5 Larceny. Absconded twice from Reforma- 
tory. 
x= —2 Housebreaking, absconded 3 times. 
ie —3 Shop-breaking. General bad character. 
—o —1 Larceny, stealing from shops. 
| —2 Unlawful assault. 
mo 2 Housebreaking 
kes —t Vagrant. 
es —3 Vagrant. 
+ eee —6 Vagrant. 
.* —l Vagrant. 
FR ot Serious assault. Obscene language. 
Si —l Vagrant. , 
== —2 Thief. Incorrigible. Stealing from 
houses. 
be —4 Vagrant. j : 
91% “ —3% Vagrant and thief. Absconded 5 times. 
_ tee —5 Larceny. Serious assault. § Bad char- 
acter. 
se —5 Burglary. (In company with cases 24 
é‘ 5 Va” | hens ts (Specifi 
oe — t. ing letters. ific 
“disease. ) 
— —~t Murdered companion. 
oo —5 Vagrant. 
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TABLE 8—Continued 
Tests with Delinquents (Girls) 


Dr. G. Halley 

eg Age a Deficiency Personal Records and Remarks 

Oo. est 
43 16 7% 5% years Immoral. 

44 14 8 5 _ Unemployable. Vagrant. Mental Defec- 

tive. 

45 19 10 3 5 Violent temper. Uncontrollable at home. 
46 18 10 3 _ Immoral. 

47 18 7% 5% Illiterate. Immoral. 

48 18% 6% 6% * Immoral. Unemployable. 

49 18 5 8 4s Illiterate. Immoral. Unemployable. 

: 50 315 10 3 « Neglected. Committed to Home. 

51 17% 10 3 ° Immoral. Vagrant. 

52 16 5 8 - Mental defective. Unemployable. 

53 19 5 8 - Mental defective. Neglected. 

54 «16 10 3 <9 Vagrant. Runs away. 

55 17 12 1 sa Fair mentally. Neglected. 

56 18% 13 0 ne Good worker. Family history bad. 


revision. The effect of even small alterations either in the direc- 
tion of lessening or of increasing the difficulty of the maze de- 
signs could thus be estimated. : 





APPLICATION OF THE TEST TO DELINOQUENTS 


In order to show the applicability of the tests to juvenile 

delinquents a summary of results for 56 cases is given in Table 8. 

Unfortunately, the Binet results are not available for comparison. 

{ A brief entry regarding the personal history of each case follows 
] the test records. 

The expectation that the habits of impulsive and ill-considerate 
action characteristic of this class of children would be reflected 
in the test-results is amply fulfilled. It was very rare, indeed, 
to find an individual who succeeded in the 13-year test. The 
majority tested far below their chronological age, even though 
no definite diagnosis of mental deficiency had been made pre- 
viously. 

In this and the following investigation the numbers tested 
are small. The results are reported merely as indicating direc- 
tions in which the tests might be usefully applied. 

Cases 1-22 were from the Burwood Boys’ Home, cases 23-42 
from the Royal Park Reformatory, cases 43-56 from the Home 
for Girls, Burra, South Australia. 

In Table 8 the fourth column gives the difference between the 
age by the test and 13 years—the highest test of the series. 
Considering the fact that the chronological ages are so much 
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above the latter limit, the deficiency is really much greater than 
appears. All the cases listed have been committed by the Courts 
to the care of the Homes or to the Reformatory. Some were 
more neglected than delinquent, but in every case the child’s 
character or association rendered commitment to the Home 
necessary. Group 1 represents criminals in the making, Group 
II (cases 23-42) the criminal already made. Group III (cases 
43-56) is made up of cases who must for their own protection, 
be kept under restraint. These latter results are available 
through the courtesy of Dr. Gertrude Halley, Schools’ Medical 
Officer, South Australia. 


DEAF AND DumB CHILDREN 


A small group of children was examined at the School for 
Deaf and Dumb, Melbourne. 

In applying the test, the procedure adopted was to illustrate 
the task by a test at a much lower level than the child was ex- 
pected to reach. When the child understood what was required, 
he began with the next higher test. In the case of the lower 
tests the procedure was illustrated by a test of similar design. 

With the exception of certain children who were proved men- 
tally deficient, both by the experience of the teachers and the 
verdict of the tests, these subjects did not differ markedly in 
their performance from other children. The slow and method- 
ical disposition was not often seen. Perceptions were apparently 
acute, the errors being made chiefly through inpulsiveness rather 
than through irresolution. .The puzzle element in the tests 
appealed to them greatly. A small group was tested merely 
to prove the applicability of the tests to these cases. 


TABLE 9 
; Deaf and Dumb Children 
Case Age Porteus Difference Case Age Porteus Difference 
No. Test No. Test 
1 15 years 13 13 12 13 +1 
2 = 12 0 14 9 9 0 
3 | ie 13 15 9* 6 5 
4 ee 13 16 9* 5 —4 
5 9 13 17 10 9 —l 
6 he 10 1 18 9 8 1 
7 Or ll 0 19 9 10 +1 
8 Bi 13 +1 20 14 12 —) 
9 i 10 —3 21 15 12 —! 
10 + ag 13 +1 22 15* 7 —t 
11 _ 12 =] 23 13* 9 —4 
2 #1 10% —1\% 24 12* 5 —7 


* Mentally deficient. 
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SUMMARY OF CONCLUSIONS 


1. The tests, with an adjustment of the scoring conditions, 
may be applied with advantage to normal children as well as 
to mentally deficient. The adjustment is made by taking into 
account the number of trials required by the child in passing 
the tests. 

2. By careful observation on the examiner’s part, facts re- 
garding children’s dispositions become apparent through the 
use of the tests. These facts are not revealed by the Binet 
examination and have an important bearing on the evaluation 
of intelligence. It is claimed that the tests form a necessary 
supplement to the Binet scale. 

3. Failures in the tests are mainly due to impulsiveness, habit- 
ual carelessness, irresolution. ‘These operate alike in the normal 
and in the mentally deficient, in the latter to a greater degree. 
Mental deficiency appears to be merely an extraordinary mental 
dullness, and it is the writer’s opinion that no single test can 
be devised which will be absolutely diagnostic. Borderline cases 
must be decided by the application of a number of tests. 

4. The relation between this series and the Binet tests is, 
for large groups of children, fairly constant: about 70 per cent. 
test within one year of their Binet age. 

5. Girls’ performances on the whole differ distinctly from 
that of the boys. The former’s results tend to group them- 
selves closer around the Binet ages with more below than above. 

In the case of boys the position is reversed. Possible expla- 
nations of the differences are: 

(a) Chance, due to an insufficient number tested, though 
there is fairly conclusive evidence against this theory. 

(b) Actual sex differences, e. g., greater tendency to impulsive 
behavior on the part of girls, over-anxiety, nervousness, lack 
of planning capacity. 

6. The tests may be re-applied with advantage after one or 
two years interval. Development of the capacities tried out 
by the tests does not proceed evenly, chronologically speaking. 

7. Interesting results may be obtained by the application 
of the tests to delinquents. Characteristic behavior is reflected 
in their working of the tests. 

8. They may be applied also to deaf and dumb children, and 
by their aid an estimate of intelligence and educability may be 
obtained. 
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FRESHMAN TESTS AT THE STATE UNIVERSITY 
OF IOWA 


IRVING KING AND JAMES M’CRORY 
State University of Iowa 


In the autumn of 1916 practically all the freshmen entering 
the College of Liberal Arts at the State University of Iowa were 
given a series of mental tests. There were 276 women and 268 
men. 

The tests selected were the following: 

1. The Courtis Standard Arithmetic Test, Series B, covering 
problems in the four fundamentals. This test was given exactly 
as prescribed by Courtis. A single grade for speed was ob- 
tained by adding together all the ‘“‘attempts.”’ The total num- 
ber of ‘‘rights”’ was divided by the number of “‘attempts”’ for 
the total percentage of accuracy. 

2. A list of twenty-four ‘‘ mixed relations’ or analogies of a 
fairly difficult type (a set designed by Whipple). 

3. Two tests of ‘‘opposites.”’ The stimulus words were four 
hard lists used by Simpson and reported in his “Correlation of 
Mental Abilities’ (1911). These words were rearranged into 
two lists of forty words each, in order from the easiest to the 
most difficult, according to the standard of difficulty determined 
by Gold and King, and published in the JouRNAL or Epvuca- | 
TIONAL PsycHoLoGy, October, 1916. 

4. The first three paragraphs of the Completion Test (Muti- 
lated Prose) used by Simpson. 

5. Visualization; the three inch cube test, each of the nine 
questions being weighted on the basis of previous experimenta- 
tion and assigned a percentage value. 

6. Range of Information; Whipple’s one hundred technical 
words. The subjects marked the list to indicate first, which 
words they could define or explain, and secondly those words 
with which they were roughly familiar. They were then asked 
to write the definition or explanation of the first five words 
which they had indicated as being able to explain. On the 
basis of these definitions the grade for the entire test was com- 
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puted, one-fifth of the entire grade being deducted for each 
wrong definition. 

7. Logical Memory, using the paragraph given in Whipple’s 
Manual entitled ‘“‘The Dutch Homestead.” The paragraph 
was read to the subjects and they were then asked to write as 
much as they could recall. The papers were graded on the basis 
of the number of ideas they were able to reproduce according 
to the standard given in the above mentioned Manual. 

All of these tests were given to the Freshmen in groups of 
from ten to twenty-five. They were timed with a stop watch 
in each test except in the last three as listed above. The grades 
for ‘‘Opposites,” ‘‘ Analogies,” and ‘‘Completion” were com- 
puted by first marking the errors on each paper and then adding 
to the time score in seconds, 5 percent. of the time for each 
error. For instance if it took a student three minutes and 
twenty seconds to complete a test his score would be 200 which 
is the number of seconds. If he made on error it would add 5 
percent. of that which would make his score 210. 


ScORING OF RESULTS 


In any investigation of this sort, where there are no standards 

established, it becomes necessary to set up arbitrary standards 
’ for grading. This was found to be the case with nearly every 
one of the tests given. There is a basis, however, for each method 
used. 

Since each of the different tests had a system distinctly its 
own, there had to be a common basis so that the average of all 
the tests could be computed and so that the tests could be com- 
pared with each other. The following system was devised for 
such comparison. The median of each distribution of grades 
was found for each sex; the deviation of each individual from 
that median was next found; that deviation was multiplied by 
a factor obtained by dividing the median into 100. This method 
gave us the grades as multiples of 100. Zero was, of course, the 
middle case. The algebraic sum of these corrected deviations 
was then found and divided by the number of tests, which gave 
the average for all the mental tests. These averages were half 
above zero and half below, or in other words they were half 
positive and half negative. 
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Distribution of Medians and Ranges in the Various Tests 


% Boys 
Test Med. Med. Reaching Range Range 
Girls Boys Med. of Girls Girls Boys 

Arith. Speed......... 50 52 60 19-97 23-97 
Arith. Accuracy...... 74 77 55.4 16-100 24-100 
Completion.......... 335 378 36 770-159 841-154 
Anaflogies............ 228 213 53 480-105 720-85 
Opposites Easier... .. 350 384 41 840-144 1128-171 
Opposites Harder. . 900 823 64 1512-318 1538-263 
Opposites Comb...... . 1239 1215 54.1 2055-486 2658-551 

ormation......... 25 28 61.6 0-59 0-78 
Logical Memory..... 43 36 32 21-78 9-65 
Visual Imagery...... 33.5 42.5 68 0-100 0-100 
rs GG ics 30d v's 19.62 19.61 50 16-30 17-25 


In examining the third column of figures we observe that the 
boys slightly excel in several of the tests, the exceptions being 
the completion, easier opposites and logical memory. When 
the two opposites tests were combined, we find that more than 
50 percent. of the boys reach or excel the median grade of the 
girls. In visual imagery test the boys excel the girls in the 
greatest degree. We note, however, that the median. score 
made by the girls was only 33.5 out of a possible 100. In this 
test there were no girls who made a score of zero while there were 
eight who made a perfect score of 100. Using the median of the 
girls’ scores as a basis and taking the gain of the median of the 
boys’ score over this, we find that the boys accomplished 27 ° 
percent. more than the girls. 


Variability 

Test Boys Girls 

Arithmetic— 
I tik ciel Lk ree —ae .22 
NN a iid 5s se Sain oe a thao 17 .16 
OD i ld Len Gs ta ig Coral an .20 .18 
NG Hass au snes eNdw ne Oba 13 .18 
——e UEC TEE LAM A Raia ay geen ae a 18 .23 
coil. <namenee! SOE ee .22 17 
ia Cb sy 6h a aek new Ggikt oe .25 .32 
Oe rere 41 .37 


We see from these results that the statement that boys are 
more variable than girls is not borne out as far as these tests 
are concerned. If we should add the total variation we find 
that the boys have 173 and the girls 183 which would make 
the boys less variable if that one figure were to be taken as a 
measure. When we divide the tests we find the boys are more 
variable in four and the girls more variable in the other four. 

The above coefficients of variability were computed by divid- 
ing the standard deviation by the median. 
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DIscUSSION OF RESULTS 


Arithmetic 


The Courtis Arithmetic Test, Series B, which we used, has 
been given to more than a million school children. It is a test 
in the four fundamentals, and each of the four is usually graded 
separately. The writers pooled the four grades into a single 
index. The total number of attempts was taken as speed and 
the total number of right answers divided by the total number 
of attempts was taken as the index of accuracy. 


Correlations 

Girls Boys Girls Boys 
Speed with Accuracy.... 41 38 Accuracy with Speed... 41 38 
Completion............. 22 25 Completion........... 16 13 
SE. . wo ckcemeaae 03 Neg. Opposites............. 01 Neg. 
So 5 0's cin a oan oe 17 04 ML 4.05 bocce e's 22 18 
Information............ 06 Neg. Information........... 13 Neg. 
errr ee 13 Neg. Vis. Imagery.......... 20 Neg. 
Log. Memory........... 11 Neg. . Log. Memory......... 13 Neg. 
Test Average........... 51 56 Test Average.......... 48 41 
oO re 31 36 Uni. Grades........... 40 36 


66 a9? 


The above coefficients are all Pearson “‘r’s’”. They will be 
used throughout the article. 

The writers believe this test should be omitted from any 
series of tests designed for use with university freshmen. In 
the first place it takes too much time. Twenty-six minutes 
were given to this test, which means that by the time the in- 
structions were given, practically thirty-five minutes of the two 
hours had been taken by this one test. Not only does it take 
too much time to give, but it also requires a great amount of 
time to score. There were 97 problems in the four processes 
and although the answer card is made as convenient as possible, 
nevertheless it is bound to take more time than the results war- 
rant in this particular kind of testing. Another reason is that 
given by some of our critics, namely that it tests one particular 
function under conditions which are not normal. The writers 
feel that some arithmetic test should be given and possibly 
the Woody scale in addition would satisfy the conditions. This 
could be easily graded as it isa scale and not atest. It is what 
McCall would term a power test and not a speed test. We feel 
that the reason for including some kind of arithmetic test might 
be termed a social one. We find in reading the newspapers, 
magazines, books, or any current literature, that a certain amount 
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of mathematical knowledge is needed. Not mathematics as 
such, but the interpretation of statements mathematically given. 
Addition, of course, does not take care of all these cases and 
indeed it would be difficult to even list all of them, but since 
we cannot give a long test to cover all the cases we feel that 
addition will come the nearest of any of the processes to ful- 
filling the conditions. | 

The highest correlation we were able to get between arith- 
metical speed and any other one test was .25. Bell, at the 
University of Texas, got an inter-test correlation of .20 between 
addition and alternatives. Simpson got a raw correlation of .79 
between adding and hard opposites. King, at the University 
of Iowa, tested 56 freshmen engineers. He got a correlation of 
.75 for attempts or speed and scholastic rank. He got .48 for 
accuracy and scholastic rank. McCall used 88 6B pupils in 
New York City. He got an ‘‘r” of .20 for adding and school 
mark. His ‘‘r” for arithmetic was .30. His arithmetic test 
consisted of six selected examples, but details as to their precise 
nature are lacking. 

Completion 


We find the completion test one of the two tests in which less 
than 50 percent. of the boys reached or excelled the median 
grade of the girls. We also find the boys grades distributed 
over a wider range than the girls. 


Correlations 

Girls Boys 
Completion with Speed........... .22 .25 
Since weeds 6400 bar ee ses .16 13 
I i. '4 Adan cd coded g Caw Mae 31 .79 
Ds Saw kb behind beak een .46 .58 
ASRS Seer cee ea Un .21 Neg. 
SEED Men rae .06 Neg. 
i soe sca ceeseewssa ee .26 Neg. 
GS v0 ccbdesionewendea® .60 .77 
RS as 5 0 O06 on a Radar aan .22 41 


The lowest correlation among the tests for the girls was with 
visual imagery and we also find a negative correlation for the 
boys. The P. E. for these coefficients is about .026. As far as 
these coefficients can be used, it would seem that for a single 
test the completion is better adapted to the boys. Although 
they have three negative correlations with the other tests, we 
find they have a higher coefficient both with the average of all 
the tests and the average university marks. 
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McCall in School and Society for Jan. 6th, 1917, gives some 
coefficients which are of interest in this connection. His article 
is entitled, ‘“‘Correlation of some psychological and educational 
measurements, with special attention to the measurement of 
mental ability.”’ One of his conclusions is as follows: “ Mean- 
ing by mental ability a composite of all the measurements, the 
omnibus and completion tests correlate with it 1. and .96 re- 
spectively. That is to say, a perfect measure of an individual 
by omnibus or completion would be a substantially true index of 
his mental ability.”” McCall’s subjects were 88 6B grade public 
school pupils in a typical elementary school in New York City. 
For his completion test he used the Trabue language scale. 
McCall got a coefficient of .21 with arithmetic (adding), while 
our coefficient with Series B is practically the same, .22 and .16 
for speed and accuracy respectively for the girls and .25 and .13 
for the boys. His coefficient was .52 for teachers’ marks while 
ours was .22 for the girls and .41 for the boys. The difference 
in the age and mental attitude of these two groups must be 
taken into consideration when any comparison is made. From 
our results we are not ready to recommend the completion test 
for use in judging the university student in as thorough-going 
fashion as McCall does for the sixth grade pupil when he says 
‘The completion test will be a substantially perfect measure of 
his mental ability.” 

Bell found in his study of the freshmen at the University of 
Texas that the completion test showed the highest correlation 
of any of the test scores with the class marks. The writers 
found that for the boys two other tests correlated higher than 
the completion tests with class marks and two others practically 
the same, while for the girls, the coefficient for completion was 
next the lowest of any of the tests with class marks. 

Dr. King found when he tested a group of 16 Juniors in the 
College of Applied Science and correlated the results with the 
combined judgments of three instructors in that department, 
that he got a coefficient of .35 between the completion test and 
these combined judgments. The judgments were given simply 
as to the ability of the men in question. 

The writers’ results show no important sex differences in the 
completion test. No reason is assigned for the girls making the 
better score, on the whole, than the boys. 
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Opposites 


In the easier opposites we find only 41 percent. of the boys 
reaching the median for the girls, but in the harder opposites 
we find that 64 percent. reached the median for the girls. In 
order to obtain a single index for the opposites we added the 
scores made in each test and called that the score for the oppo- 
sites combined. When we distribute those scores we find 54.1 
percent. of the boys reaching the median for the girls. 


Correlation 
Girls Boys 
Opposites with 

Aah <5 5'4di' ddecd kewrnekes .03 Neg, 
icici ood bre Pad dere waned .O1 Neg. 
ER co cac ates 5 Ades hae eae 31 .79 
Nag ena s ka cde s fkinee O¥ 4% , oe .77 
RS abc s kt cu ve wetnaere .24 .56 
I io os vicn k's ween .07 .56 
Logical Memory................. .32 .38 
, = IPE e are pare ae .51 .88 
University Grades................ .45 84 


We see from the above coefficients that the opposites correlate 
rather highly with all the other tests for the boys, but not so 
highly for the girls. We do find, however, that the opposites 
correlate the most highly of any of the tests with university 
marks for both boys and girls. 

We believe that in giving both the easier and harder lists of 
opposites we obtain a measure which would not be possible by 
using only one of the tests. Following is the opening para- 
graph of an article in the JouRNAL OF EDUCATIONAL PSYCHOLOGY 
for October, 1916, by Irving King and Hugo Gold, of the Uni- 
versity of Iowa. 

‘‘Among the various mental tests the test of ability to give 
opposites has found much favor with a number of investigators. 
Such tests are supposed, if the words are easy, to measure, in 
some degree, the rapidity of controlled associations reactions; if 
the words are hard, including such words as ‘‘unless,”’ ‘‘suave,”’ 
‘“‘ignorant,’”’ etc., the test measures in some degree logical keen- 
ness in selecting the word which will express most nearly the 
contrary idea.”’ 

Simpson says that the easy opposites is a good test for readi- 
ness for controlled associations. King got an ‘‘r” of .24 between 
hard opposites (two of Simpson’s lists of 20 words each) and 
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ability of the students as ranked by the three instructors men- 
tioned before in this article. In the case of the 56 freshmen 
engineers King got a coefficient of .26 for hard opposites and 
scholastic rank. 

Waugh at Beloit College found a correlation of .84 between 
class standing and opposites. 

Kitson, at the University of Chicago, found a correlation of 
.84 and .86 for the easy and hard opposites respectively, when 
correlated with the combined index of all his tests. These co- 
efficients were obtained by the product-moments method. 
The coefficient, using the method of rank differences, as the 
writers did, was .53 when correlated with standings in the net 
score. 

Kitson’s word lists were very easy, his hard list being much 
easier than the writers’ easy list. He defends the use of these 
easy lists by attempting to eliminate all words that are ambiguous. 
According to his opinion ‘‘ these ambiguous words are productive 
of long pauses and incorrect responses because of conflict of 
impulses.” This, it seems to the writers, is one of the things 
we are trying to test. Surely one who is able to make a quick, 
accurate, selective response has better mental ability than one 
who allows his mental attitude to be upset every time he is 
called upon to make such a decision. According to Kitson’s 
results, 21 out of 40 made a perfect score of 100 percent. in the 
hard list, while 31 out of 40 made a perfect score in the easy list. 
Can we really compare these people when so many of them make 
a perfect score? If we are trying to determine the percentage 
of accuracy in that manner, then it seems it would be possible 
to select a still easier list or in other words, one of zero difficulty. 

The writers take practically the opposite stand when select- 
ing words for the opposites test. The answer card which we 
used was standardized to such an extent that it was fairly in- 
dicative of what the majority of the answers were likely to be. 
We feel that if we were to choose any one of our tests as a sign 
of the mental ability of the individual being tested, it would be 
this combination of the two opposites tests. 


Logical Memory 


Memory, perhaps, was the first function of the mind to under- 
go a test. Nearly everyone who has attempted to make a test 
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series has had in it some test which had to do primarily with 
memory. We used for our-memory test a passage which was 
intended to test logical memory or memory for ideas in their 














logical order. 
Correlations 
é Girls Boys 
i Memory with 

i. Sk anes de dele eee bean 11 Neg. 

Ca ithe cscs eck band owns 13 Neg. 

SL, bh ols tics wee eee . 26 Neg. 
IE a's Se hin be Kiki eae eh ek ee .32 .38 

EN oi. 5540 aad ties Sones es .32 Neg. 
wh ch ain ba-7' & bcop wei 31 13 
I, os hap vs ee cou deme 31 12 
NG 35. cab 60 bc 4 Wao vince .53 .65 
University Grades................ .35 .40 


Simpson found a correlation between estimated intelligence 
and memory of words of .93 and memory of passages of .35. 

Kitson found a correlation of .29 between logical memory 
and the net score of all the tests. This was for the fortystudents 
in the College of Commerce in the University of Chicago. 

In the group of Junior engineers mentioned elsewhere, King 
found a correlation of .17 between logical memory and estimated 
intelligence. He found a correlation of .20 between logical 
memory and completion while ours was .26 for the girls and 
slightly negative for the boys. He found a correlation of .27 
for logical memory and opposites, while ours was .32 for the 
girls and .38 for the boys. 

The writers feel that some test of memory should be incor- 
porated in any series of tests. There does not seem to be suf- 
ficient difference between the results of immediate and deferred 
memory to warrant taking the time to give both tests. If these 
tests are to be practical at all they must have the so-called me- 
chanical features refined to such a degree that it will minimize 
the effort and economize the time of those concerned in both 
the giving and the taking of the tests. The test for immediate 


memory would be better than the deferred as far as the time 
factor is concerned. 


Visual Imagery 


We find this test to be the one in which the boys excel the 
girls score to the greatest degree. We find the range for each 
of the groups to be the same, namely, 0 to 100. There were 
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nine in each group that made zero. There were eight girls who 
made a perfect score while only five boys made a perfect score. 
We do find, however, that 68 percent. of the boys reached or 
excelled the median made by the girls. 


Correlations 
Girls Boys 
Visual Imagery with 
PUL a bis tibia sok bo We ei Peewee’ .13 Neg. 
BS ivacaatiS rbchodecarens .20 Neg. 
SIE 5s ‘os size wie b ache amu an .07 .56 
GM i's pain b c.cween cs cwemede .06 Neg. 
MR Soka vic ka vss Cade oa bes .20 Neg. 
BI sine ins 04s cabo we ong .23 Neg. 
Logical Memory................. 31 ll 
RESP PET Pe .72 .62 
University Grades................ .32 .21 
Analogies 


W. S. Miller, director of the university high school at the 
University of Minnesota, has probably done more than any 
other one person in using the analogies test. He gets a correla- 
tion of .79 with the analogies and class standing. He gave the 
tests individually, however, while ours were given in groups. 


Correlations 
Girls Boys 
Analogies with 

EES oes inc digs 0.3 pig 6 Geabon ie .04 
EAA 4s cbs v0satenelede .22 .18 
i Fs on wick dee Sawn 46 .58 
CN ab wn cae sp ccoceusecesse .52 .77 
VRE co who kau veccwedeoes .20 Neg. 
Ss 5 a b'5'é we Seen geawee .28 Neg. 
Logical Memory................. .32 Neg. 
CS a 4 + 64 0.4.0 coe vcad es 72 .74 
University Grades................ 14 .40 


This is a test in logical relation. For some reason it has not 
found favor with those who have attempted to test college 
freshmen. The Binet-Simon tests for general intelligence and 
the Yerkes Bridges point scale use it, though only for adult 
measurements. It seems to the writers that these tests measure 
something that is not found in other tests used in this series, 
and that it would be a mistake not to include them in a series 
of tests intended for use with college freshmen. 


Range of Information 


We find 61.6 percent. of the boys reaching the median of the 
girls in this test. We also find a wider range among the boys, 
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the highest grade being 78, while the highest grade of the girls 
was 59. This test, as we gave it and scored it, is at best a sort 
of a guess affair, the only check being the definitions which the 
student was asked to write on the back of the sheet. It would 
be perfectly possible for the student to check each of the 100 
terms and then happen to know the meaning of the first five, 
in which case he would get 100 percent. This case, while pos- 
sible, is not very probable as is seen when we look at the median 
performance of these people and find it was only 25 words out 
of 100 for the girls and 28 for the boys. Unfortunately no one 
else has published any results of this test computed as ours were 
so that figures for comparison are not available. 


Correlations 
Girls Boys 
Information with 

cic Suits 4 ick awe aac eelen .06 Neg. 
Ne aes bh Kn Eg ate Cy 13 Neg. 
I Sua vind Sian od. sce 0 .21 Neg. 
Ns ave eG Raa en eee end 24 . 56 
CSE IER POET Sere oe .28 Neg. 
I ks cae siedse nas .23 Neg. 
Logical Memory................. 31 .13 
PN 6 iss ier 'n 0 0 aw od ae oe .60 .65 
University Grades................ 41 44 


The chief value of these tests lies in the supplementary light 
they cast in disciplinary cases. By means of these results the 
Dean of Women and the Adviser of Men were able to determine 
whether a student failing in his work, was failing from lack of 
mental ability or for other causes. Below will be given the 
records made by certain individuals. These are not typical 
cases, but are selected from among the best and the poorest 
records in the mental tests. It is noticeable that they have good 
and poor records in their academic work as well. 

Case No. 1. 

This is a boy who made the best record in his University work. 
He was the only member of his class of some 500 students who 
made four ‘‘A’s.” He is carrying English, German, Mathe- 
matics, and Zoology. He was below the median in the mental 
tests in only one test that being speed in arithmetic. He had 
an accuracy of 88 percent., but he attempted only 51 out of a 
possible 97. His rank in his academic work was first while in 
mental tests it was sixth. 








FRESHMAN TESTS 43 


Case No. 2. This is the record of a boy who had next to the 
best record in both mental tests and in his academic work. He 
received two ‘‘A’s”’ and two ‘‘B’s,” his course being English, 
German, Mathematics, and Economics. He was above the 
median in all the mental tests and was able to complete all the 
97 examples in the arithmetic test, being one of three in both 
the boys’ and girls’ groups to complete the entire list. 

Case No. 3. This is the record of a boy who ranked first in 
mental tests and who received next to the highest grade in his 
academic work. He ranked first in the tests, although he at- 
tempted only 45 of the 97 examples in arithmetic and was only 
65 percent. accurate. 

Case No. 4. This is the record of a boy who made zero for 
his university work, although he took only two of the four 
examinations. He ranked 259 in mental tests out of 268 boys. 
He was above the median in only one test, that being range of 
information. He is a boy who was classed by those who ex- 
amined him most carefully as below normal. He was in the 
hospital for some time, having adenoids and tonsils removed. 
Later a hernia operation was performed. This boy left home 
when he was 15. His father is a veterinary surgeon and from 
all indications the home environment was good. When he left 
home he went west, then served in the navy for four years. 
During that time he went around the world and naturally ac- 
quired a great deal of information the average boy of his age 
would not have. He was advised not to re-register for the 
second semester. 

Case No. 5 is a boy who ranked 267th out of a possible 268 
in mental tests and 234th in academic work. He also was 
asked not to re-register. The trouble with his academic work 
was ostensibly ill health, as he had 26 absences excused on that 
account. He came to the university with very poor prepara- 
tion, and showed little resistance to distracting influences. He 
was a constant cigarette smoker, and was consistently reported 
by his professors as on the delinquent list. 

Case No. 6 was a boy who ranked 258th in mental tests and 
214th in his academic work. He was utterly lacking in initia- 
tive, had no ambition, and failed in all his academic work. 

Case No. 7 was a boy who ranked 245th in the tests and 233d 
in academic work. His trouble, perhaps, is poor preparation, 
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as he is the fourth student to come to the university from his 
high school who had to be sent home on account of poor work. 
He was reported as delinquent from the very first. He was 
overwhelmed and showed no ability to adjust himself to the 
situation. He was asked not to re-register for the second se- 
mester. 

Case No. 8 was a boy who ranked 253d in the tests and 234th 
in academic work. There was a distinct lack of preparation. 

We were not able to obtain as much personal information 
about the girls as about the boys. The tests tend to pick them 
out, however, quite as accurately as the boys. 

Case No. 9 is a girl who took first rank in the mental tests 
and also first in her academic work. There were seven girls who 
made the same grades in academic work, viz., two ‘‘A’s”’ and 
two “‘B’s.” This girl is seventeen years of age. 

Case No. 10 is a girl who ranked second in mental tests and 
made the best grade in her academic work. She is sixteen,: the 
youngest member of the freshman class. She has never been 
reported on the delinquent list and her work is of a generally 
high order. 

Case No. 11 is a girl who ranked fourth in mental tests and 
received next to the highest grade in her academic work. She 
is an exceptionally strong student and has never been reported 
on the delinquent list. 

Case No. 12 is a married woman who was ‘the oldest member 
of her class. She ranked 276th in mental tests, the lowest rank. 
She left on account of illness before the end of the semester, but 
was doing failing work when she left. 

Case No. 13 is a girl 20 years old who ranked 268th in mental 
tests. She failed in all her academic work and was asked not 
to register for the second semester. She was utterly lacking in 
ability, as she had tried the work the previous year and failed. 

Case No. 14 is a girl who ranked 273d in mental tests, and 
failed in all her academic work. She also was doing the work 
the second time, and had been reported as failing from the start. 
She had tried a private tutor to help her with her work, but was 
simply lacking in ability. 


Students Who Were Asked Not to Re-register 


There were thirteen girls and fifteen boys who were asked not 
to re-register for the second semester on account of failing work 
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during the first semester. In each of these lists we find the 
median falling in the lower 25 percent. of the ranks in mental 
tests. The highest rank of those who were asked to leave was a 
girl who had an average of 13.3 points above the median for her 
class, and whose rank was 75. This girl failed in more than half 
of her academic work and was constantly reported to the Dean 
of Women as on the delinquent list. She was appealed to through 
her mental test record but to no avail. It was simply a case of 
too many dates with young men friends, and too many movies. 
She was perfectly capable, according to the testimony of the 
Dean, but her attention was on other things. 


Distribution of Averages and Ranks of the Boys 


Mental Test Ave. Mental Test Rank 
Case No. I 3.3 lll 
II 1.2 126 
Ill .6 129 
IV — 7.6 164 
V —12.1 186 
VI —13.2 191 
Vil —13.3 194 
VUl —13.7 199 
IX —15.2 206 
x —17.1 212 
XI —22.7 231 
XII —31.4 245 
XI —32.0 250 
XIV —35.1 253 
XV —41.0 258 


Total Cases 268 
Range of Ranks in this Group 111—258 
Median Rank 199 


Girls 
Mental Test Ave. Mental Test Rank 
Case No. I 13.3 75 
II 10.8 83 
Ill 1.3 128 
IV — .1 142 
V — 3.3 162 
VI — 7.9 182 
VII —10.5 193 
VIII —11.2 199 
IX —13.8 208 
x —25.0 242 
XI —37.3 258 
XII —41.8 263 
XIII —45.6 268 


Total No. Cases 276 


Range of Ranks in this Group 75-268 


Median Rank 193 
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CONCLUSIONS 


I, This series of tests show fairly good correlations with 
academic work for the first semester. 

II. Inter-test correlations show that we are testing a variety 
of mental functions. 

III. Results show that this series, with the possible exception 
of the Courtis Arithmetic Test, Series B, is suitable for testing 
freshmen. 

IV. These tests pick out those of poor mental ability much 
more accurately than those of good mental ability. 

V. Certain mental tests would be valuable for colleges to use 
in dealing with disciplinary cases. 

VI. The median performance of the boys slightly excels that 
of the girls in six of the eight tests. 

VII. Sex differences in mental functionings are negligible as 
far as these mental tests are concerned. 
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EDITORIAL 


The war is teaching us many things. It is teaching us, who have 
been the most spendthrift and extravagant people in the world, to 
economize. It is teaching us that big achieve- 
ments do not spring into existence from filmy 
clouds, but have to be carefully prepared and 
wrought out. It is teaching us the supreme value 
of knowing how to do things. We have long had the reputation of 
being a practical people, and we have doubtless gloried unduly in 
our assumed practical genius. Now we are being brought to appreci- 
ate by bitter experience the need for scientific, organized knowledge, 
for highly trained, skilled direction, for the disciplined imagination 
of the specialist. But these things are not to be had for the wishing. 
They are the result of foresight, of careful planning, of a wise educa- 
tion. 

We as a people have always proclaimed our belief in education. 
Our political leaders from Washington onward have seen in education 
the safety of the nation. But we have never taken the trouble to 
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scrutinize very closely what that education should mean. Now, under 
the pressure of war needs we are brought to test, to evaluate, to 
measure results. There is little doubt that our war experiences will 
bring about noteworthy changes in education. There will be a 
sharpening of definition in the aims of education, and a more in- 
sistent demand for tangible evidences of results from the methods 
employed in the process of education. Here lies the opportunity 
for the advocates of educational measurements. The aims of edu- 
cation are social, but they can and should be expressed in quantita- 
tive as well as qualitative terms. The methods of education are in- 
cidental to the personal relationship between teacher and pupil, 
but school procedure should eventuate in measurable attainments. 
The past decade has seen the development of a considerable number 
of scales and standards of educational measurement, but these have 
as yet found small place in the routine of the school room. Teach- 
ers and supervisors have been suspicious of the quantitative move- 
ment, and have held aloof from active participation in pupil measure- 
ments. The time is now opportune for a campaign of public en- 
lightenment in regard to the instruments already at hand for the 
measurement of school attainments, and to the advantages that will 
accrue to the superintendent, the principal, the teacher, the pupil, 
and the public at large from their systematic use. 

To this end increased effort will be made in forthcoming issues of 
the JouRNAL OF EpUCcATIONAL PsycHOLOGy to emphasize the prac- 
tical values of educational scales and measurements. Articles re- 
counting the use of these scales in school room procedure, with re- 
sultant diagnosis and treatment of individual difficulties will be 
especially welcomed. New scales and educational tests will be pre- 
sented, and the correlation of these with other tests will be encouraged. 
The measurement of the intelligence of pupils by the Binet and other 
scales will receive attention as space permits, and studies showing 
the relation between intelligence ratings and the results of educational 
tests are invited. Experimental investigations of the learning pro- 
cess will be accepted, and special consideration will be given to those 
contributions which bear directly upon the work of the class room. 
In general it will be the policy of the JourNat to bring to the atten- 
tion of superintendents, teachers, and the public the results of such 
scientific investigations as will increase the efficiency of our schools 
and make for higher standards of educational achievement. 

J. C. B. 
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NOTES AND NEWS 


The Bureau of Educational Measurements and Standards, of the 
Kansas State Normal School, Dr. Walter S. Monroe, director, has 
recently issued a series of diagnostic tests in arithmetic which will 
furnish perhaps the most complete information of a pupil’s abilities 
in arithmetic of any of the tests devised for that purpose. The series 
contains twenty-one tests, arranged in four parts. Part I, tests 1-6, 
contains tests of the simpler aspects of the four fundamental opera- 
tions. There are two addition tests, one single column, three digits, 
the other four column, five digits each; a subtraction test, a two 
digit number minus one digit; a multiplication test, a four digit num- 
ber multiplied by a single digit; and two division tests, one short 
division, a four digit number divided by a single digit, and one long 
division, a four digit number divided by a two digit number. They 
are all speed tests, the time ranging from 30 sec. to 3 min. Part II, 
tests 7-11, contains a single column addition test of thirteen digits, a 
four digit by two digit multiplication test, a three and four digit sub- 
traction test, a three by two digit multiplication test arranged with 
especial reference to the use of zero in multiplication, and a five 
digit divided by two digit division test. Part III, tests 12-16, pre- 
sents tests in the addition, subtraction, multiplication and division 
of common fractions, each answer to be reduced to lowest terms. 
Part IV, tests 17-21, deals with the multiplication and division of 
decimals, the digits of the answer being given in each case, and the 
task being to put the decimal point in the proper place. The total 
working time for the entire series of twenty-one tests is 354% minutes. 
The tests will be furnished to teachers and superintendents at cost, 
i. e., fifty cents per hundred. If we had a series of tests in denomin- 
ate numbers and another in percentage, the field of arithmetic would 
now be fairly well explored. 


President-emeritus Charles W. Eliot, of Harvard, speaking on 
“The America of Tomorrow,” asserts that America must be prepared 
for war for many years to come. He agrees with President Wilson 
in wanting the establishment of universal democracy, but to secure 
and maintain this the entire American people must be organized as 
a great army and navy based on universal training. This would 
mean a much more highly centralized control of public health, and 
of efficiency methods in the conduct of education. America must be 
made to realize how vital it is for the public welfare to have the in- 
tellectual productive capacity of each individual developed to its 
maximum. This involves an intensification and concentration of 
the learning process in all its aspects. 
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The application of mental tests to the soldiers in four camps of the 
national army has yielded such satisfactory results that the War 
Department has decided to extend the tests to all enlisted men and 
to all newly appointed officers. It is estimated that this will require 
a staff of 876 psychological examiners of all ranks for the 31 divisional 
traming camps. In order to provide these (for there are probably 
not more than 100 psychologically trained examiners available in the 
entire country at the present time) a school of military psychology 
will be established at the Medical Officers Training Camp at Fort 
Oglethorpe, Georgia, in which selected men who have already had 
some work in psychology will be given intensive training in conduct- 


ing* group and individual psychological examinations, detecting 


mental incompetents, etc. 


The department of psychology of Cosma University calls atten- 
tion to the courses announced by the University in general, experi- 
mental and educational psychology, and in mental tests as offering 
special preparation for the position of psychological examinerinthearmy. 


The University of Minnesota offers a special war course in methods 
of psychological examination in accordance with the suggestions of 
the surgeon general’s department. The course is open to men over 
twenty-one who have had at least one year’s work in psychology. 


Owing to the fact that both Professor Watson and Professor Dun- 
lap are engaged in war work, instruction in the department of psy- 


chology at the Johns Hopkins Uneventy has been discontinued for 
the current year. 


Professor Lightner Witmer, of the University of Pennsylvania, has 
sailed for Europe to take charge of social service work under the 
direction of the American Red Cross. 


Professor John W. Baird, of Clark University, was elected presi- 
dent of the American Psychological Association for the current year, 
and Professor R. M. Ogden, of Cornell University, and Professor W. 


F. Dearborn, of Harvard University, were elected members of the 
Council. 


At the Pittsburgh meeting of Section L, Education, of the American 
Association for the Advancement of Science the following officers 
were elected: Vice-president, 8. A. Courtis, Detroit; Secretary, Bird 
T. Baldwin, University of lowa; Member of Council, Guy M. Whipple, 
University of Illinois; Member of Sectional Committee, Edward F. 
Buchner, Johns Hopkins University. 


The Department of Superintendence of the National Education 
Association will meet at Atlantic City, February 25 to March 1. 
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Witt1am Howarp Batson. Acquisition of Skill. Psychological 
Monographs. Vol. xxi,No.3. Whole91,1916. Pp.91. $1.00. 


This extended study of the learning process grew out of Swift’s 
work with ball-tossing. The experiments included ball-tossing, ball- 
rolling, picking shot from a rotating table by means of tongs, and 
releasing shot in a trough at such a moment that they would fall upon 
a designated portion of a rotating receptacle. Among the conclu- 
sions drawn from the experiment are the following: (1) The plateaus 
of learning depend upon the factors involved in the process to be 
learned and upon the distribution of attention. (2) The daily fluc- 
tuations are common to all types of learning and depend upon the 
objective and subjective factors involved. (3) The warming up 
process is the necessary accompaniment of all work where the ordin- 
ary daily activity does not provide the special preparation required 
for performing the work effectively. (4) A short rest period has no 
marked effect on work one way or the other. (5) After a long rest 
period the subject is found to be in a condition to improve very rap- 
idly. In some cases the results show that the subjects have actually 
gained power during the rest period. 


Cosmos. The Basis of Durable Peace. A Series of Papers Written 
at the Invitation of the New York Times. New York: Charles 
Scribner’s Sons, 1917. Pp. ix, 144. 


A well considered discussion of the conflicts of national interests 
underlying the war and a plan for an international guarantee of peace 
and the maintenance of order looking to the prevention of such a 
catastrophe in the future. 


SripnEy G. Firman. Progressive Lessons in English. New York: 
D. Appleton and Company, 1916. Book I, pp. xiii, 289. Book 
II, pp. xv, 352. 


These books are designed as guides for the language work in the 
elementary schools, Grades III to VIII. They contain carefully 
graded exercises for drill in the use of capitals, marks of punctuation, 
simple parts of speech, business forms, and those verb and pronoun 
constructions which are.the sources of most frequent errors. Per- 
haps the second book leans too strongly to the illustration of principles 
in formal grammar to meet the tastes of the radicals in English teach- 
ing, but certainly no pupil who has worked through these two volumes, 
under the guidance of an intelligent teacher, would have any diffi- 
culty in avoiding the shocking errors which many of our high school 
pupils show. 


A. P. M. Fiemine ann J. G. Pearce. The Principles of Apprentice 
Training, with Special Reference to the Engineering Industry. New 
York: Longmans, Green and Company,1916. Pp. xiii,202. $1.20. 
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Part I deals with the place of the manual worker in industry and 
the economic importance of training to the individual, to the com- 
munity, and to the state. In the second part the characteristics 
demanded from a worker by virtue of a manual occupation are set 
forth, and the extent to which these are developed by the existing 
educational system is discussed. The third part emphasizes the need 
for & means of careful selection of youths according to their voca- 
tional fitness and points to the extremely haphazard conditions under 
which boys at present enter industrial work. The fourth part is 
devoted to the consideration of artisan training. Existing methods 
in various industrial countries are described, and the underlying re- 


quirements of training stated, followed by the development of a plan 
suited to modern conditions. 


H. W. Foeut. Rural and Agricultural Education at the Panama- 
Pacific International Exposition. Bulletin 1916, No. 2. Wash- 
ington: Bureau of Education, 1917. Pp. 112. 25c. 


The bulletin gives a description and photographic illustrations of 
the exhibits supplied by the Bureau of Education and by the different 
states. There is also an account of rural education in Alaska and the 


Philippines and of various agencies that are operating to improve 
rural education and rural life. 


Forsyth Dental Infirmary for Children. Second Annual Report. 
Boston: 1917. Pp. 31. 


Significant in the work of this admirable institution is the estab- 
lishment last fall of a Training School for Dental Hygienists. The 
course of study covers a period of twelve months and qualifies the 
pupils to operate as dental hygienists in the prophylactic treatment 
of the teeth, and to act as dental nurses in private offices and institu- 


tions. The infirmary treated over twenty-nine thousand cases in 
1916. 


The Fraser Budgei for Personal or Family Expenses. New York: 
Tapley Specialty Company, 1917. Pp. 28. Seventy-five cents. 


All cities and corporations are coming to realize the value of a 
budget, and in these days of enforced economy the same considera- 
tions apply to the finances of families and individuals. The author 
of this scheme has arranged the blanks so that each day’s expenses 
are itemized on a single line, while one can see at a glance the total 
amount of any one type of expense for the month. At the bottom 
of the page are spaces for the totals, for the amounts alloted for the 
various items at the beginning of the month, and for the expenditures 
of the previous month. Thus one knows exactly where one stands 


at any time, and can determine where there is a possibility of re- 
trenchment. 
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Frank N. Freeman. How Children Learn. Boston:, Houghton 
Mifflin Company, 1917. Pp. xiv, 322. 


In spite of the recent experimental work in educational psychology 
the teaching of psychology to prospective teachers still remains in 
a most unsatisfactory condition. Examination questions set by 
examining boards, and the courses in psychology in normal and 
training schools still show the predominance of the old common 
sense, moralizing, faculty psychology; or else the dependence upon 
_ such texts of pure psychology as James, Angell, Titchener, or Pills- 
bury. One reason for this backwardness in the application of edu- 
cational psychology has been the lack of suitable texts. The present 
volume will do much to fill this gap. The author’s point of view is 
frankly behavioristic, and the learning process is regarded as the 
organization of responses. Beginning with a brief account of the 
nervous system as the basis of response, the author considers the 
relation of heredity and acquisition in responses, reviewing the work 
of Galton, Davenport, Woods, Thorndike and others, surveys the 
chief native responses of the child, analyzes the acquisition of skill, 
shows how perceptions and associations are built up, develops the 
principles of memorizing, and illustrates the processes of problem 
solving or thinking. There are good chapters on the development 
of language, and on the transfer of training. The book is a distinct 
advance over anything that is at present available, and deserves 


extended introduction into normal schools and teachers’ reading 
circles. 


JoHn Leonarp Hancock. Studies in Stichomythia. Chicago: The 


University of Chicago Press, 1917. Pp. v, 97. Seventy-five 
cents. 


An investigation of the short single verse or double verse dialogue 
as used in the Greek drama, in Seneca, Mediaeval Latin, Early Italian, 
French and English, Shakespeare, and in the prose fiction of George 
Meredith. 


WituraM Hearty. Mental Conflicts and Misconduct. Boston: Little 
Brown and Company, 1917. Pp. xiii, 330. $2.50. 


A study of the causes of delinquency as revealed by an analysis of 
cases in the Chicago Juvenile Psychopathic Institute. Freud and 
his school have shown that the origins of mental disturbance frequently 
lie far back in the history of the individual and have been so repressed 
as to be quite beyond the patient’s cognizance under ordinary con- 
ditions. While there is nothing Freudian about this book, there is a 
consistent effort to discover the causes of anti-social behavior in the 
previous history of the culprit. This results in uncovering serious 
and significant mental conflicts which at times cause such mental 
and moral disturbance that violent and criminal acts are committed 
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in the effort to secure relief. In these cases just as in the cases of 
disturbed mental equilibrium the task is first to uncover the cause 
of the conflict and secondly to reeducate the delinquent so that the 
mental conflict will not occur. Of course the ideal would be to secure 
such an education for each boy and girl that these conflicts would 
never arise. But parents and teachers will need to be much more 
highly trained in psycho-analysis before such a consummation is 
even ‘approximated. 


Hindu Mind Training, by an Anglo-Saxon mother. New York: 
Longmans, Green and Company, 1917. Pp. xxiv, 536. $3.50. 


This is a curious and interesting book in which an intelligent and 
widely read mother interprets the Hindu system of mind training on 
the basis of modern educational psychology. The author has studied 
western systems of mind training from Rousseau to Montessori and 
has found none of them satisfactory. More recently she became 
familiar with the Hindu method, and finds therein much that antici- 
pates the recommendations of leaders in experimental education. 
With Socrates the author holds that the great problem of education 
is self knowledge, and by the Hindu system this is made attractive 
by following the line of greatest connection in preference to the line 
of least resistance taken by European methods. The author ranges 
easily from Locke and Descartes to Miinsterberg and Frank N. 
Freeman. Especially interesting is the Hindu version of vocational 
selection and guidance compared with Minsterberg’s Business Psy- 
chology, and the Hindu moral training considered from the point of 
view of Holt’s The Freudian Wish. While the term “mind training” 
itself suggests a point of view that is now considered antiquated by 
many psychologists and investigators, the examination of the stories 
and exercises used in Hindu education from the point of view of 
Titchener, Hollingworth, Ebbinghaus, and other modern psycholo- 
gists leads to interesting if not all together convincing results. 


F. J. Foaxes Jackson. Social Life in England, 1750 to 1850. New 
York: The Macmillan Company, 1916. Pp. ix, 338. $1.50. 


This is a series of Lowell Lectures delivered in Boston in March 
of last year. It is an authoritative account compiled from such 
sources as John Wesley’s diary, the life of the poet Crabbe, the story 
of Margaret Catchpole,, reminiscences of Cambridge, the Creevey 
Papers, and accounts from the newspapers and periodicals of the 
time. The chronicle is of especial value in helping one to appreciate 
the social background of Dickens, Thackeray and Trollope. 


CarRL KELSEY. The Physical Basis of Society. New York: D. 
Appleton and Company, 1916. Pp. xvi, 406. $2.00. 


This is an introduction to sociology by way of the relation of the 
organism to its environment, the facts of heredity, and the idea of 
evolution applied to human beings. The book is packed with sig- 
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nificant data for the understanding of the development of man under 
the influence of his physical environment. Among the topics treated 
are: Man in Relation to the Earth; The Struggle for Existence in 
Animal Life; Man’s Control of Natural Forces; Man as a Product of 
Evolution; The Fundamental Doctrines of Heredity; The Develop- 
ment of Society Along Heredity Lines; Racial Mixtures; Sex Rela- 
tionships; Social Relations and Population; Institutional Restrictions 
and Personal Initiative; and the Nature of Human Progress. It isa 
book that may well be taken as the foundation of one’s educational 
theory and outlook upon life. 


J. L. Mananan. A Bibliography of Educational Surveys and Tests. 
University of Virginia Record, Volume II, No. 3, 1916. Pp. 
xx, 47-92. 


This extensively annotated bibliography is in five sections. Sec- 
tion I discusses articles dealing with the fundamental principles of 
educational measurement; Section II, school surveys; Section III, 
standard tests in school subjects, including arithmetic, handwriting, 
spelling, reading, composition and grammar, geography, drawing, 
algebra, and foreign languages; Section IV, studies in the application 
of standard tests; and Section V, tests of general intelligence. Teach- 
ers who are not familiar with recent educational investigations will 
find this summary very convenient. 


CLARENCE WHITTLESEY MENDELL. Latin Sentence Construction. 


New Haven, Conn.: Yal¢é University Press, 1917. Pp. x, 214. 
$1.50. 


This is an important confribution not only to Latin syntax, but to 
the principles of sentence structure in general. In the introductory 
chapter:the general psychological principles are outlined that underlie 
all sentence connection. These lead directly to the examination of 
the fundamental relations which language seeks to express. The 
remainder of the book is devoted to the results of investigations on 
the means employed by language to express these relations. The 
analysis discloses the extremely interesting structure of even the 
simplest expression of ideas. 


EpwIin F. Norturup. Laws of Physical Science. A Reference Book. 
Philadelphia: J. B. Lippincott Company, 1917. Pp. vii, 210. 
$2.00. 


This is not a text-book in physics, nor is it a philosophical discussion 
of the constitution of the universe, but it is, as the title implies, a 
ready reference compendium of the most important laws that have 
been formulated by physicists. In each case the law is stated as 
succinctly as possible, brief explanations or formulae are given where 
these seem desirable, and there is a reference or two to standard works 
or to monographic literature on the topic. It should be a very helpful 
handbook to college students of physics. 
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JOHN CLYDE OswaLp. Benjamin Franklin, Printer. New York: 
Doubleday, Page and Company, 1917. Pp. xv, 244. $2.00. 


This study of the “many sided Franklin’”’ confines itself to Frank- 
lin’s activities in-the printing trade. The book contains many repro- 
ductions of title pages, magazine covers, catalogues, and newspapers. 
One of the most interesting of these is the title page to the first num- 
ber of Poor Richard’s Almanack. There is an account of Franklin’s 
early apprenticeship, his efforts to get a start in Philadelphia, his 
partnerships, his experience as a type founder, and his public life as 
it was related to printing. There is a reprint of the first American 


cartoon representing the famous snake divided into thirteen sections 
with the legend “Join or Die.” 


RupoLFr PINTNER AND Donautp G. Paterson. A Comparison of 
Deaf and Hearing Children in Visual Memory for Digits. Re- 
printed from the Journal of Experimental Psychology, Volume 
II, No. 1, February, 1917. Pp. 76-88. 


The authors find that deaf children as a group have an abnormally 
poor memory span due to the lack of auditory experience. Lip 


readers are superior to manual readers on the average. No significant 
sex differences were found. 


Report of the Commissioner of Education for the Year Ending June 30, 
1916. Washington: Bureau of Education, 1916. Volume I, 
pp. xxvii, 692. Volume II, pp. viii, 663. 


The statistics compiled in these volumes show that the number of 
persons enrolled in educational institutions in the United States is 
increasing at an average rate of half a million annually. This means 
that approximately 24 per cent. of the inhabitantsofthe United States 
are attending school as compared with 19 per cent. in Great Britain, 
17 per cent. in France, 20 per cent. in Germany, and 4 per cent. in 
Russia. The nation’s current educational expenditure is in round 
numbers one billion per year. The chapter on educational surveys 
by Prof. Edward F. Buchner, of Johns Hopkins University, gives a 
good account of .ecent undertakings in this field and will be of dis- 
tinct help to many thoughtful school people. Another interesting 
chapter is that on educational hygiene by Dr. Willard S. Small. 


Report of the 1915 Legislature Committee of the State of California on 
Mental Deficiency and the Proposed Institution for the Care of 
Feeble-minded and Epileptic Persons. Whittier, California: Whit- 
tier State School, 1917. Pp. 90. 

This report contains extracts from the writings of Charles B. 


Davenport and Henry H. Goddard, an abstract of the work of Dr. 
Samuel C. Kohs on the Distribution of the Feeble-Minded, a summary 
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of the report of the New York Commission to Investigate Provisions 
for the Mentally Deficient, and articles by Lewis M. Terman and J. 
Harold Williams on feeble-mindedness in children of school age. The 
text of the bill to establish the new institution is given and there is a 
brief history of the movement to combat the evils of mental deficiency 
through legislative and moral prophylaxis. 


Report of the School Survey of School District Number One in the City 
and County of Denver, Colorado. The School Survey Commit- 
tee, 1916. Part I. General Organization and Management, by 
Franklin Bobbitt. Pp. 166. Twenty-five cents. Part II. 
The Work of the Schools, by Franklin Bobbitt and Charles H. 
Judd. Pp. 180. Twenty-five cents. Part III. The Industrial 
Survey, by C. A. Prosser and W. H. Henderson. Pp. 91. Twenty- 
five cents. Part IV. The Business Management, by J. T. 
Byrne. Pp. 108. Twenty-five cents. Part V. The Building 
Situation and Medical Inspection, by Lewis M. Terman. Pp. 75. 
Fifteen cents. Supplemental Report on Organization and Ad- 
ministration, by Ellwood P. Cubberley. Pp. 21. 


The most interesting portion of this survey for the scientific stu- 
dent of education is Parts IJ, III, and V. In Part II compositions 
from the fourth to the eighth grades were measured by a scale devised 
especially for the purpose. The form and speed of handwriting were 
determined for each school and diagrams are presented to show the 
growth in high schools and the relation between high and elementary 
schools. In Part III we find a good discussion of retardation and 
elimination, {of manual training in elementary and high schools, and 
of the place of drawing and design in vocational education. Part V 
presents statistics to show the inadequacy of the present school 
grounds and discusses seating, lighting, blackboards, heating and 
ventilation, and the general subject of school house-keeping. 


JoHN J. ScuuicHEer. Latin Plays: For Student Performances and 


Reading. Boston: Ginn and Company, 1916. Pp. vii, 213. 
Seventy-five cents. 


Many educators at the present time believe that high school pupils 
should not be encouraged to spend their time on the study of Latin. 
All will agree, however, that if Latin is taught it should be taught in 
the most effective, interesting and stimulating manner possible. 
This little book contains seven Latin plays which are intended to be 
learned and acted by pupils. Two of the plays are closely connected 
with Caesar, two with Cicero, one with Virgil and one with Ovid. 
Interspersed in the dialogue are choruses and songs, the music for which 
is to be found at the end of the text. The progressive high school 
teacher of Latin will find this selection of plays of great value in keep- 
ing up the enthusiasm of pupils. 

















58 THE JOURNAL OF EDUCATIONAL PSYCHOLOGY 


PauL SHorEY. The Assault on Humanism. Boston: The Atlantic 
Monthly Company, 1917. Pp. 80. Sixty cents. 


The publishers speak of this book as ‘‘an eloquent defense of the 
classical tradition against the attacks of President Eliot, Dr. Abra- 
ham Flexner, and the advocates of the ‘new school.’”’ That it is 
clever, witty, facile, that it abounds in literary allusions skillfully 
handled, that it uncovers and mercilessly flays certain inconsisten- 
cies of statement must be admitted. But the author’s brilliancy 
only serves to becloud and obscure the issue instead of clarifying 
it. For the question is not liberalism versus utilitarianism in edu- 
cation, but rather what constitutes a liberal education in this day 
and age. The classicists have no monopoly of liberal education. 
Indeed it is becoming increasingly evident that classicism represents 
an extremely narrow type of technical education. What is needed 
is a “new humanism,” a return to the ideals of the Greeks and of 
the early Renaissance, a revaluation of educational values in terms 
of the present needs of humanity. All education is and must be 
utilitarian in that it meets some sort of human need. But the classical 
procedure defeats its own claim of being liberal. In the book much 
is made of the disciplinary value of classical study, and the medieval 
faculty psychology is stoutly defended. One cannot restrain a smile 
at the citation of “one of the best modern psychologies for teachers, 
the little volume of the eminent English psychologist Lloyd-Morgan,”’ 
as conclusive authority for the acceptance of the faculties in psy- 
chology. 


Sixty Second Annual Report of the Board of Education of the City of 
St. Louis, Missouri. for the year ending June 30, 1916. Pp. 639. 


- This report gives evidence of the growing demand upon school 
authorities to take the public into their confidence, and not only to 
tell them in a general way what is going forward in the schools, but 
to see to it that there are many things worth telling. The special 
features of this report are a tribute to the late Susan E. Blow, of 
Kindergarten fame, a series of graphs showing the average per cent. 
of failures in the several subjects in four high schools, and a detailed 
report by Dr. J, E. W. Wallin, director of the psycho-educational 
clinic, on the prevalence of mental and physical defects in school 
children. A particularly valuable feature of Dr. Wallin’s report is 
the account of a census of speech defectives among the 89,057 pupils 
of the St. Louis Schools. There are extensive tabulations of the dis- 
tribution of various types of speech defects and Dr. Wallin gives some 
excellent suggestions regarding corrective speech work in the schools. 


Jessie M. Tatuock. Greek and Roman Mythology. New York: 
The Century Company, 1917. Pp. xxviii, 372. $1.50. 


In this elementary book on mythology the author’s aim is not to 
“write down”’ to children, but to present a simple, straightforward 
narrative of gods and heroes, couched in such terms as appeal to the 
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thoughtful, inquiring mind. The book is profusely illustrated with 
pictures of statues and other classic representations of Homeric char- 


acters. An appendix gives a brief list of poems and dramas based on 
the myths. It is an attractive book to own. 


The Teaching of Government. Report to the American Political 
Science Association by the Committee on Instruction, Charles 
Grove Haines, Chairman. New York: The Macmillan Com- 
pany, 1916. Pp. xi, 284. $1.10. 


In spite of the fact that the teaching of citizenship is the defense 
most frequently offered for universal ‘public education, it is generally 
admitted that most of the teaching of “Civics” is of a dry, formal, 
text-book nature, with little consideration or regard for the interests 
of the pupils. Recognizing and deploring this situation, the American 
Political Science Association in 1911 appointed a committee to make 
a careful and thoroughgoing investigation of the entire subject. The 
present volume presents the results of five years of labor on the part 
of the committee. Part I makes a survey of recent progress in the 
teaching of government, recounts various organized efforts to improve 
the instruction, and sets forth purposes, methods, materials, and 
devices. Part II deals with advanced civics in secondary schools, 
with some consideration of the training of teachers in this field. Part 
III presents suggestions for courses of study, with valuable bibli- 
ographies. Part IV discusses the teaching of political science in 
colleges and universities. In general the committee finds that the 
subject of government is neglected in most college courses and that 
the facilities for the training of high school teachers in this subject are 
sadly inadequate. An appendix of eighty pages summarizes the re- 
ports on the teaching of civics in elementary and secondary schools 
made by state committees in twenty different states. The book is a 
landmark in the teaching of the subject and will undoubtedly have a 
wide circulation and influence. . 


Third Annual Conference on Educational Measurements Held at Indi- 
ana University, April 14 and 15, 1916. Bulletin of the Extension 
Division, Indiana University, Volume II, No. 6, February, 1917. 
Pp 208 Fifty cents. 


This volume contains stimulating addresses by Professor Ellwood 
P. Cubberley on The Significance of Educational Measuremenis, Stan- 
dard Tests in the Work of School Administration, and Measurements 
Applied to School Financing. Professor Cubberley believes that the 
introduction of educational measurements will cause a much greater 
demand to be made on the superintendent and will call for distinct 
and adequate professional preparation for the work. The mono- 
graph also contains four addresses by Dr. B. R. Buckingham, educa- 
tional statistician for the State of Wisconsin, in which he discusses 
Efficiency Indices and Principles of Scale Derivation, with Special 
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Application to Arithmetic, History, Geography, and Grammar. There 
are reports by Professor H. G. Childs on the Cost of Instruction in 
High Schools, Enrollment, Acceleration, Retardation and Percent of 
Failures in High Schools, and an important investigation of The 
Measurement of Achievement in Algebra. The latter is perhaps the 
most extended experimental study of the subject that has yet been 


published. 


Epwarp L..THoRNDIKE. English Composition. One Hundred Fifty 
Specimens Arranged for Use in Psychological and Educational 
Experiments. New York: Teachers College, Columbia Uni- 
versity, 1916. Pp. 127. 


These specimens of English composition will furnish material to 
determine the ability of prospective teachers to evaluate composi- 
tions; to test for individual, class, and sex differences in complex 
judgments; to determine the amount of transfer of improvement by 
practice; to detect constant errors in judgment; and to demonstrate 
and measure the value of objective scales. The general merit of 
each composition has been determined on the basis of the Hilegas 
Scale by a consensus of from 23 to 100 judges. These values are 
given in two tables at the beginning of the monograph and are only 
to be referred to as a check on the experimental use of the specimens. 


W. Trotrer. Instincts of the Herd in Peace and War. New York: 
The Macmillan Company, 1916. Pp. 213. $1.45. 


“The general purpose of this book is to suggest that the science of 
psychology is not the mass of dreary and indefinite generalities of 
which it sometimes perhaps seems to be made up; to suggest that, 
especially when studied in relation with other branches of biology, 
it is capable of becoming a guide in the actual affairs of life and of 
giving an understanding of the human mind such as may enable us 
in a practical and useful way to foretell some of the course of human 
behavior.” ‘The psychology here referred to is rather a type of specu- 
lative sociology and rests upon the very questionable concept of 
instinct. The author’s theory of gregariousness is developed in the 
first seventy pages and the remainder of the book is devoted to an 
analysis of the social forces involved in the present war. While we 
may not agree with the author’s psychology, the discussion of the 
English and German social attitudes toward the war makes very 
interesting reading. 


Value of the Classics. Princeton: Princeton University Press, 1917. 
Pp. vii, 396. $1.50. 


The classicists are on the defensive. Their backs are to the wall. 
They feel the necessity of calling out all their reserves to meet the 
increasing pressure of educational criticism. Accordingly a great 
classical rally was held at Princeton last June, and expressions of 
loyalty and support were secured from as many of the faithful as 
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were believed to have influence with the public. This volume pre- 
sents the results, The editor, Dean Andrew F. West, of Princeton, 
introduces the book with the following words: “In education definite 
evidence is worth more than theorizing.” (This sounds promising. 
“‘Definite evidence” is what many of us are ardently seeking.) ‘‘This 
book is chiefly an appeal to facts, and two classes of facts appear in 
its pages. The first includes . . . the statements of nearly 
three hundred competent observers representing the leading interests 
of modern life and including many of the highest names in our land. 

The second part is statistical The most pertinent and 
reliable facts in the records of our schools and colleges, so far as pro- 
curable, are here presented and examined.”’ Thus it is seen that the 
facts of the first class are mere opinions. That opinions are facts 
—very stubborn facts—the history of civilization amply reveals. 
But that they constitute “definite evidence’? would be accepted 
chiefly by those whose critical judgment has been warped by the 
“formal discipline’ of classical training. The facts of the second 
class are limited to a few pages of statistics from the reports of the 
bureau of education and the college entrance examination board. 
If this is the best the classicists can do, they would seem to be in a 
precarious position. 


Wiuuiam A. Waite. Mechanism of Character Formation: An In- 
troduction to Psychoanalysis. New York: The Macmillan Com- 
pany, 1916. Pp. vii, 342. $1.75. 


The author emphasizes the genetic approach to the subject of 
character construction and bases his argument largely on the bio- 
logical work of Marshall and Loeb. In the next chapter however, 
he dives into the abyss of the unconscious, and from there on we meet 
the usual Freudian phraseology of the libido, conflict, symbolism, 
dream mechanisms, the family romance, and the resolution of the 
conflict by suggestion and re-education. The book is characterized 
by much greater sanity than many of the Freudian productions. As 
Professor Watson has recently pointed out, there is the ever present 
danger in this type of discussion of laying undue stress on a system of 
verbal concepts, which seem to mean something to their users, but 
which lead to a crude, mystical, anti-scientific, vitalistic attitude 
toward fundamental problems. The movement has done some good 
in turning the attention of medical men to psychology, but there is 
great danger that the verbiage of its terminology may lead to a stulti- 
fication of rigid, accurate, scientific thinking. 


WILLARD HuNTINGTON WriGHt. The Creative Will. Studies in the 
Philosophy and Syntax of Aesthetics. New York: John Lane 
Company, 1916. Pp. 288. $1.50. 


This is a sententious disquisition on the significance of art. Form 
is the basis of all beauty, and aesthetic form must reflect the form 
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which is most intimately associated with our sensitivities. The 
artist cannot go to the science of aesthetics to learn how he may pro- 
duce beauty. Creation in the arts is the result of some impetus re- 
ceived either from objective nature or from a mental process. The 
second and most extensive part of the book deals with problems of 
aesthetics while the third and fourth sections treat of art and the 
artist, and art and the individual. 








